Clinical Signs Of Vagal Nerve Injuries In Ruminants 


CARL H. CLARK,* D.V.M., Ph.D., Auburn, Alabama 


DDITIONAL cases of vagal nerve injuries 

would probably be diagnosed each year 
if clinical signs were better known. Many 
digestive disturbances generally attributed to 
other causes may actually be results of this 
lesion. Chronic tympanitis, temporary lack of 
rumination, and marked abdominal distension 
are examples of signs that may be caused by 
such injury. 

Naturally occurring cases are most fre- 
quently sequelae to traumatic gastritis. Other 
causes are such anomalies as pleurisy and dis- 
ease of the mediastinum. Excessive enlarge- 
ment of mediastinal lymph nodes, whatever 
the cause, is likely to cause pressure necrosis 
of some branches of the vagi. 

As far as has been determined, no specific 
diseases affect the vagi. Almost all clinical 
cases are results of a disease process near one 
or more of its branches. 


For purposes of this discussion the functions 
of the vagi will be divided into two groups; 
i.é., motility and. sphincter tone regulation. 


Motility 


Motility of the forestomach depends upon 
integrity of the vagi, for these nerves transmit 
motor impulses from the central nervous sys- 
tem. They are an important and necessary 
link in normal motility of these organs. For 
this reason any injuries to these nerves will be 
characterized by abnormal types of motility. 
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Fig. |. Ulceration of abomasum characteristic of 
vagal nerve injury. Abomasum removed from a cow 
exhibiting abdominal distension, scanty amounts 
of feces, and apparent normal rumen motility. This 
animal was probably suffering from pyloric sten- 
esis due to vagal nerve injury. Ulcers have been 
stained with methylene blue for photographic re- 
production. The largest is 14.5 cm. along its great- 
est dimension and 1.5 cm. at the deepest point. 


Sphincter Tone 


The parasympathetic nervous system, 
through the vagi, tends to inhibit contraction 
of the pyloric sphincter and the reticulo- 
omasal orifice. When specific branches of the 
vagi are injured these sphincters may contract 
so severely that stenosis results. It is possible 
to obtain stenosis of the pyloric sphincter, the 
reticulo-omasal orifice, or both. 

Keeping in mind the two main functions of 
the vagi as outlined, it is then possible to 
classify various types of vagal nerve injuries. 
In this classification (Hoflund*) it is possible 
to describe stenosis of either the reticulo- 


389 


PA PRA Raa hb hs os a tem 





% 
| 
oe. 
x ; 
ay 
rs 
x 
~- 
ote 
— 
~ 
i 
s 
ie 
Li 3g 
‘& 
¢ 
x 
t 
€ 
t 
1 
, 
' 
) 


omasal orifice or the pyloric sphincter, asso- 
ciated with various abnormalities in motility. 


1. Functional Stenosis between the 
Reticulum and Omasum with Atony 
of the First Two Stomachs? 


This type of syndrome results when both 
abdominal branches of the vagi are cut. There 
is atony of the reticulum and rumen with 
spasm of the reticulo-omasal orifice. Also, 
there is marked distension of the rumen ‘due 
to accumulations of gas and saliva. Affected 
animals receive little if any nutrition from food 
ingested. Stenosis of the reticulo-omasal ori- 
fice prevents food from passing into the third 
and fourth compartments of the stomach. If 
injury is permanent these animals will die from 
starvation in a week or two. 


ll. Functional Stenosis between the 
Reticulum and Omasum with 
Retained Activity of the 
Reticulum and Rumen’ 


The above syndrome occurs if only nerves 
to the omasum and abomasum are put out of 
order. In this condition, it can be determined 
by flank palpation that motility of the first 
two stomachs is present. Because food cannot 
pass through the reticulo-omasal orifice, these 
animals slowly starve to death. In later stages 
of the disease, motility of the first two 
stomachs may cease. 


lll. Functional Permanent Pyloric 
Stenosis with or without Reticular 
Activity’ 


This condition occurs if at least two of the 
main branches of the vagi to the abomasum 
are destroyed. The omasum and abomasum 
usually become strongly distended; while the 
reticulum and rumen are not usually distended 
in the initial phase of the disease. 

Ulceration of the abomasum is a rather con- 
sistent finding in cases of pyloric stenosis. 


IV. Incomplete Pyloric Stenosis’ 


When there is less extensive nerve injury the 
pylorus may remain open mest of the time. 
Occasionally, however, it may undergo spasm 
and cause minor digestive disturbances. These 
disturbances are usually characterized by ab- 
dominal distension and partial or complete 
anorexia. Distension is caused by accumula- 
tion of ingesta in the stomach. Symptoms may 
become more and more severe if there is 
progressive destruction of vagal branches. On 
the other hand, they may almost entirely dis- 
appear after a time. 
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Clinical Signs and Diagnosis of 
Vagal Nerve Injury 


It would be extremely difficult to prove be- 
yond all doubt that a particular syndrome is 
due to vagal nerve injury. It is, however, pos- 
sible to make a clinical diagnosis with reason- 
able degree of accuracy. The following clini- 
cal signs are characteristic of this disease: 


Abdominal Distension. One of the impor- 
tant signs of vagal nerve injury is abdominal 
distension. This is largely due to accumula- 
tion of fluids and ingesta. There is usually a 
normal to slightly increased amount of gas 
present. It is important to note that the rela- 
tively-small amount of gas present can be used 
to differentiate vagal nerve injuries from bloat. 
The latter, of course, is characterized by 
larger amounts of gas. In the case of the 
frothy type bloat, it may not be obvious as to 
how much gas is present. Then, vagal nerve 
injury can be differentiated by other means. 
Abdominal distension due to vagal nerve in- 
jury will not respond to the usual antifoaming 
drugs used for frothy bloat. Another differen- 
tiating factor is that history of change of feed 
or recent rains may not have preceded vagal 
nerve injury as it usually does in cases of bloat. 
Furthermore, most types of bloat are of short 
duration (one to two days); while abdominal 
distension due to vagal nerve injury is more 
prolonged (one to four weeks or more). 


Scanty Feces and Stomach Motility. An- 
other important clinical sign is the relatively 
small amount of feces. This is due to stenosis 
of either the pyloric sphincter or the reticulo- 
omasal orifice; hence, very little food is able 
to pass through the stomach. Lack of feces 
as a diagnostic sign is significant only when 
rumen motility is present. In the absence of 
rumen motility, irrespective of cause, it is 
quite likely that material would not pass into 
the intestine. Before any conclusions as to 
the meaning of scanty feces can be drawn, 
rumen motility must be determined. It is quite 
likely that in most cases of vagal nerve injury, 
motility will be present at least in early stages 
of the disease. Experimentally, in small rumi- 
nants, it is possible to administer a barium 
meal and then x-ray the abdomen. If meal 
passes through the digestive system, vagal in- 
jury is probably not present. According to 
Czepa and Stigler* barium meal administered 
to goats and sheep would be in the duodenum 
within 30 minutes. 


In cattle, it might be possible to determine 
if stenosis is present by feeding whole corn, or 
some other substances that passes through the 
digestive system in a recognizable form. Then 
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its presence or absence in the feces can be 
noted. 

Abomasal Ulcers. It is a rather frequent 
finding that there is ulceration of the aboma- 
sum in connection with pyloric stenosis. (Fig. 
1) These ulcers are not found in cases of 
stenosis of the reticulo-omasal orifice. Hof- 
lund* has demonstrated that in cases of pyloric 
stenosis there is accumulation of hydrochloric 
acid in the abomasum. He has also demon- 
strated that peptic digestive power is increased. 
These two facts may be responsible for the 
high incidence of abomasal ulceration. An- 
other factor of some importance is mechanical 
injury. That is, it may be that over distension 
of the abomasum with rough food material 
may irritate and thus be responsible for ero- 
sion of the mucosa. Whatever the exact cause 
of ulceration, it is evident that ulcers are asso- 
ciated with pyloric stenosis and vagal nerve 
injury to a high degree. 

Duration and Course of the Disease. Ani- 
mals with vagal nerve injury are usually sick 
for two to three weeks or more before they die 
or recover. The prolonged course of this dis- 
ease helps to differentiate it from bloat. Usually 
the first sign noted is that rumination becomes 
infrequent. At this time some abdominal dis- 
tension can be noted. In early stages, depend- 
ing on extensiveness of nerve damage, normal 
rumen motility may be present. Amounts of 
feces usually decrease markedly. This lack of 
feces, coupled with presence of motility, is suf- 
ficient to warrant suspicion of vagal nerve 
injury. 

Later during the course of the disease the 
animal begins to exhibit marasmus. Hemo- 
concentration and dehydration are usually 
present. Loss of weight, coupled with ab- 
dominal distension due to increased amounts 
of ingesta, is characteristic of vagal nerve 
injury. 

In terminal stages the reticulum and rumen 
and/or the abomasum become markedly dis- 
tended with fluids. Starvation and subsequent 
acidosis probably cause death. 


Post Mortem 


The following postmortem lesions are fre- 
quently observed: 


Abdominal Adhesions. Many cases of vagal 
herve injuries are caused by traumatic reticu- 
litis. As a result, adhesions, bits of fibrin, and 
other evidence of traumatic reticulitis are fre- 
quently found on necropsy. 

Abdominal Distension. When stenosis of the 
reticulo-omasal orifice is present the reticulum 
and rumen will be greatly distended with 
ingesta. In the case of pyloric stenosis, the 
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omasum and abomasum are greatly distended. 
Ingesta in the abomasum and omasum are usu- 
ally quite dry in contrast to rather liquid 
rumen contents. 

Ulceration. Ulcers are usually found in the 
abomasum when pyloric stenosis is present. 

Condition of Intestines. In contrast to the 
compartments of the stomach, the intestinal 
tract is usually quite empty. 


Summary 


Clinical signs of vagal nerve injury are: (a) 
Distension of the reticulum and rumen or oma- 
sum and abomasum with ingesta, (b) scanty 
amounts of feces voided, (c) rumen motility 
usually present early in the disease, possibly 
disappearing later, (d) dehydration and hemo- 
concentration, (e) prolonged course (three to 
four weeks), and (f) inappetance and lack of 
rumination. 

Postmortem lesions are: (a) Distension of 
either the first two or third and fourth com- 
partments of the stomach, (b) abomasal ulcer- 
ations, (c) adhesions due to traumatic reticu- 
litis, and (d) little material in the intestines. 

Main causes of vagal nerve injury are: (a) 
Traumatic gastritis, (b) diseases of the medi- 
astinal lymph nodes, and (c) pleurisy. 
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Detecting Fertility in 
Unincubated Eggs 


Technic for determining fertility of breeding 
males by examination of one day’s lay of a 
pen appears in Hatchery and Feed for March 
1953. 

Eggs are broken and whites separated so 
that the germ spot may be examined under a 
good light. If the germ spot (blastodisc or 
blastoderm) appears perforated, the egg is in- 
fertile. High accuracy is claimed; error at a 
Canadian farm study did not exceed 2 to 3%. 


v v v 


The intradermal cervical test for tubercu- 
losis is the only means of identifying some of 
the generalized cases that fail to react to 
caudal fold and vulva injections. — H. W. 
Johnson, D.V.M., Washington, D. C. 
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Studies On Infectious Atrophic Rhinitis Of Swine. II. 
Intraperitoneal And Intranasal Inoculation Of 
Young Pigs With A Filterable Agent Isolated 

From Nasal Mucosa Of Swine 


WILLIAM P. SWITZER, D.V.M., M.S., Ames, lowa 


ECOVERY of a filterable agent from the 
nasal mucosa of swine with lesions of 
infectious atrophic rhinitis has been reported in 
a previous publication’. Selas 02 filter permits 
passage of this agent although Seitz sterilizing 
pads, and Mandler candles of seven pounds 
bubbling pressure retain the agent. This agent 
has been cultivated in seven- and eight-day-old 
chicken embryos. The most outstanding lesion 
present in the embryos dead after the seventh 
day postinoculation is severe pericarditis. 
Giemsa’s stained smears of pericardial exudate 
reveal presence of numerous cocco-bacillary 
bodies which resemble pleuropneumonia organ- 
isms. It has been noted that chicken embryos 
dying between the fourth and sixth day post- 
inoculation usually have diffuse hyperemia of 
the skin and have no macroscopically dis- 
cernible pericarditis. Figure 1 is an embryo 
dead on the sixth day after inoculation, while 
figure 2 is an embryo dead ten days post- 
inoculation. 

The purpose of this paper is to report results 
obtained when this agent was inoculated intra- 
peritoneally into young pigs, and its effect and 
survival when inoculated intranasally into baby 

igs. 
: A preliminary trial indicated that this filter- 
able agent, recovered from the nasal mucosa of 
swine with infectious atrophic rhinitis, was 
capable of producing peritonitis, pleuritis, and 
pericarditis when inoculated intraperitoneally 
into pigs. Subsequently, four pigs from a 
herd believed to be free of infectious atrophic 
rhinitis were weaned at six weeks of age and 
housed in a single room isolation unit. They 
were inoculated intraperitoneally with amnio- 
allantoic fluid from chicken embryos dead 
eight and nine days postinoculation. This was 
the 11th chicken embryo passage of an isolate 
of this filterable agent. Dose of inoculum that 
each pig received varied from 0.5 ml. to 4.0 
ml. of undiluted amnioallantoic fluid. 

In all four of the inoculated pigs, leuco- 
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cytosis developed that reached its peak on the 
third day postinoculation, at which time total 
leucocyte count in these four animals was 
41,200, 41,750, 56,300, and 61,800 per cmm. 
The pig receiving 2 ml. of inoculum had the 


Fig. 1. Embryo dead six days after inoculation 
with the filterable agent recovered from nasal 
mucosa of swine. Diffuse hyperemia is present. 


highest leucocyte count. In these animals 
leucocytosis was predominantly a neutrophilia. 
It was found that body temperature of the ani- 
mals was somewhat fluctuating with the maxi- 
mum temperature recorded for any of the four 
being 106 F. 

Blood was collected aseptically from three of 
the inoculated pigs on the ninth day postinocu- 
lation and injected into the yolk sac of seven- 
day embryonated chicken eggs to ascertain 
if the agent was present in the blood stream 
of the inoculated pigs. The filterable agent was 
recovered from one of the three blood samples, 
indicating that the agent may be transported by 
the blood stream to various portions of the 
body following intraperitoneal inoculation ‘nto 
pigs. It was noted that one of the animals de- 
veloped severe lameness due to involvemen' of 
one carpal joint. A distinct increase in jint 


VETERINARY MEDICINE 








fluid was noted. This joint fluid was collected 
aseptically in the 12th day postinoculation and 
inoculated into the yolk sac of seven-day-old 
chicken embryos. The filterable agent was iso- 
lated from this joint fluid, indicating. that this 
agent may cause arthritis in swine following 
its intraperitoneal introduction. 

When the four intraperitoneally inoculated 
pigs were autopsied at eight to 12 days post- 
inoculation, the outstanding lesion was severe 
fibrinous pericarditis. In addition to this 
lesion, moderate peritonitis and pleuritis were 
observed and the anterior mediastinal lymph 
node was two or three times normal size. The 
filterable agent was insolated in seven-day 
chicken embryos inoculated by the yolk-sac 
route with material from the pericardial, 
pleural, and peritoneal lesions. These lesions 
were bacteriologically negative when cultured 
on blood agar and incubated aerobically for 
48 hours. It was also noted that all four 
inoculated animals had varying degrees of 
pneumonia, but it is difficult to evaluate 
significance of this lesion since the source 
herd had some clinical evidence of pneumonia. 
However, these four pigs had no clinical evi- 
dence of pneumonia at the time of inoculation. 
Figure 3 illustrates severe pericarditis produced 
in one of the experimental pigs. 

Pericarditis, pleuritis, and peritonitis pro- 
duced in the pigs inoculated intraperitoneally 
with this filterable agent were similar to lesions 
observed in certain swine specimens submitted 
to the Iowa Veterinary Medical Diagnostic 
Laboratory. In the past it has been the 
author’s experience that many field specimens 
exhibiting these particular lesions fail to yield 
any significant bacterial growth when cul- 
tured on blood agar and incubated aerobically. 
To date, swine specimens with fibrinous peri- 
carditis have been collected from nine differ- 
ent herds and have been examined for presence 
of this filterable agent*. Part of these speci- 
mens were from pigs with some degree of 
pleuritis, peritonitis, and pneumonia in addi- 
tion to fibrinous pericarditis. Bacteria-free 
filtrate prepared from tissue pools composed 
of pericardial exudate, pleural exudate if 
present, and in a few instances pneumonic 
lung tissue, has revealed presence of this fil- 
terable agent in eight of the nine specimens. 
These results indicate that pericarditis due to 
this filterable agent occurs in the field in 
Iowa swine. 

Since this filterable agent has been re- 
peatedly isolated from the nasal mucosa of 


“Specimens were collected by Dr. Andrew Cotten, 
Dr. William Monlux, and Dr. Loyd Jones from 
cases submitted to the Iowa Veterinary Medical 
Diagnostic Laboratory. 
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swine with gross lesions of infectious atrophic 
rhinitis, it was deemed desirable to ascertain 
the action it exerts on nasal turbinate bones 
of young, infectious rhinitis-free pigs. These 
pigs were secured from a herd thought to be 
free of infectious atrophic rhinitis and were 
housed in single room isolation units. In all 
cases these pigs nursed the sow until weaning 
time. Pigs were not removed from isolation 
units at any time prior to their autopsy. All 


Fig. 2. Embryo dead ten days after inoculation 
with the filterable agent recovered from nasal 
mucosa of swine. Severe pericarditis is present. 


pigs were inoculated intranasally within five 
days after birth, most of them receiving mul- 
tiple inoculations of infected chicken embryo 
fluids. One litter was inoculated by exposure 
to the particle suspension produced in a closed 
chamber by a Peralta nebulizer operated by 
four to seven pounds air pressure. Summary 
of the inoculations appears in table 1. Tur- 
binate material from inoculated pigs was col- 
lected at the time of autopsy and examined 
for presence of the filterable agent. Results 
of these examinations are given in table 1. 

No clinical evidence of respiratory disease 
was noted in these pigs during the observation 
period. However, it was noted that many 
developed mild conjunctivitis characterized by 
excessive lachrymation. This condition usually 
developed from the second to the fourth week 
postinoculation. In some of the animals it 
was noted as late as the eighth to tenth week 
postinoculation. This condition appeared to 
be mild and caused the pigs no apparent dis- 
comfort. 

When these series of intranasally-inoculated 
pigs were autopsied at varying intervals post- 
inoculation, no distinct atrophy of the tur- 
binate bone was observed in any of the 15 
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inoculated pigs. However, several of these 
animals had increased amount of clear, 
mucous exudate on the nasal turbinate mucosa. 
Histological examination of nasal turbinates 
revealed increased number of lymphocytes, 
lymphoblasts, and macrophages in submucosal 
tissue. Small lymph follicles present in nasal 


Fig. 3. Severe fibrinous pericarditis produced in 

six-week-old pig by intraperitoneal inoculation of 

filterable agent recovered from nasal mucosa 
of swine. 


turbinate submucosa had undergone hyper- 
plasia. These microscopic lesions suggest that 
this filterable agent, under the condition of 
these trials, is not capable of producing gross 
atrophy of the turbinate bones characteristic 
of infectious atrophic rhinitis. However, it 
does appear to stimulate a mild reaction 
characterized by increase in the lymphocytes, 
lymphoblasts, and macrophages of submucosal 
tissue of the turbinates. 


Summary 


The isolation in chicken embryos of a filter- 
able agent from the nasal mucosa of swine 
infected with infectious atrophic rhinitis has 
been presented in a previous paper. When in- 
fected chicken embryo material is injected in- 
traperitoneally into six-week-old pigs it pro- 
duces severe pericarditis associated with some 
degree of pleuritis and peritonitis. Lesions 
produced in these experimental pigs were simi- 
lar to those occurring in certain swine speci- 
mens presented to the Iowa Veterinary Medical 
Diagnostic Laboratory from the field. The 
filterable agent has been recovered from eight 
of nine such field specimens examined to date, 
indicating that this agent is concerned in pro- 
duction of pericarditis in Iowa swine. 


Installation of infected chicken embryo 
material into the nasal cavities of young pigs 
results in establishment of this agent in the 
nasal mucosa, but fails to produce definite 
atrophy of nasal turbinate bones. In one in- 
stance the agent was recovered from the nasal 
cavity 17 weeks after the last inoculation. 
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Extremely dangerous bulls often become 
quite docile after dehorning.—L. A. Gendreau, 
D.V.M., Sherbrooke, Que. 


TABLE 1. Intranasal Inoculation into Pigs of Chicken Embryo Material Containing a Filterable 
Agent Isolated from the Nasal Cavities of Swine Infected with Infectious Atrophic Rhinitis 








No. Age in 
pigs days at 
inocu- first 
lated inocu- 
lation 


Dosage 
each of 
inocu- 
lation 


Method 


inocu- 
lation 


Isolation of 
filterable 
agent from 
nasal tur- 
binate at 
autopsy 


Interval 
from last 
inoculation 
to autopsy 


No. of 
inocu- 
lations 





0.5 ml. 
AAF* 


Injected 
intra- 


2 + 


approx. 
1 not ckd. 


4 wk. 


nasally 


1 ml. 
AAF 


Injected 
intra- 


nasally 


1 ml. 
AAF 


Injected 
intra- 


nasally 


1 ml. 
AAF 


Nebulized 
in a closed 


container 


for about 
15 minutes 


(1 embryo 
passage 
only) 








* Amnioallantoic fluid. 
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Experimental Studies With Vesicular 


Exanthema Of Swine* 


S. H. MADIN, 


HE announcement by Traum in 1934 of a 
T new vesicular disease in swine clinically 
indistinguishable from foot-and-mouth disease 
in this animal, prompted initiation of experi- 
mental studies on this entity. In 1936, a re- 
search program was initiated to investigate 
such fundamental properties of the etiological 
agent as would aid in better understanding 
of the disease and ultimately lead to its control. 

Salient characteristics of this disease such 
as natural history, epidemiology, symptoms, 
distribution, and economic importance have 
been discussed in other publications by 
Traum,** Wicktor and Bradbury,’ White,‘ 
Madin and Traum® and Crawford’. 

The research program has had as its most 
frustrating obstacle the fact that only the 
definitive host, swine, is a reliable experimental 
animal. Such animals, available to us in only 
limited numbers, have formed the basis for 
results herein reported. 


General Technics 


It is believed that for purposes of clarity a 
description of general technics used with this 
virus is pertinent. The following methods re- 
garding handling and preparation of virus 
materials, inoculation of animals, and subse- 
quent observation and husbandry have been 
used consistently in this laboratory. 


Virus Technics 


Virus material in the form of unground 
vesicle coverings was stored in 50% glycerine 
phosphate buffer pH 7.4 at 34-40 F. For 
preparation of inocula, 10 to 20% (by weight) 
suspensions were made by grinding the epi- 
thelium and suspending this in either Soren- 
sen’s phosphate buffer pH 7.4 or 1% peptone 
water. This suspension was centrifuged at 


*From_ the Department of Bacteriology, Univer- 
sity of California, Berkeley, and the School of Vet- 
erinary Medicine, University of California. These 
Studies were supported in part by a t from the 
Bureau of Animal Industry, —< ural Research 
Administration, and the U. S i of — 
culture. Our_ sincere thanks to Mrs. K. B. D e 
and Mr. R. J. Vonhof for valuable technical assist- 
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A.B., D.V.M., and J. TRAUM, D.V.M., M.S., 


Berkeley, California 








This is the first of a two-part discussion that will 
bring up-to-date all that is known of the causative 
agent of v I th of swine. The com- 
plete and comprehensive report should serve as a 
basis for further research, not only on this disease 
of swine, but also on all vesicular diseases of 
domestic animals which comprise one of the 
most important groups of diseases to which Ameri- 
can livestock are susceptible. Part two will ap- 
pear in a_ subsequent issue of VETERINARY 
MEDICINE. 
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1,500 r.p.m. for ten minutes. The clear su- 
pernatant was removed, filtered and, in recent 
years, has been mixed with penicillin (1,000 
units/ml.) and streptomycin (1 mg./ml.). The 
sediment remaining after centrifugation was 
saved for future use as a virus source. 


Animal Technics 


Test swine 25 to 100 lb. in weight and 
known to be susceptible were placed in pens 
one week prior to inoculation with the virus. 
Temperatures were taken daily during this in- 
terval. Feed was supplied once daily in the 
form of laying mash only, and running water 
was kept available at all time. For purposes 
of disinfection a fresh 2% solution of sodium 
hydroxide was used to wash the operator’s 
boots, rubber suit, and gloves before entering 
and after leaving individual pens. It was 
found advisable to wash off excess sodium 
hydroxide before handling the animals, since 
the caustic may occasionally be responsible 
for nonspecific vesicle-like lesions. Animals 
were restrained depending on size by either 
strapping in a hog board, or using complete 
nembutal® anesthesia. Intradermal inocula- 
tions of 0.2 to 1.0 ml. were made into the 
snout, lips, or oral mucosa using a 25 gauge, 
% in. needle. Intravenous inoculations of 
similar amounts were made either into the 
marginal ear vein or via the anterior vena 
cava. Other inoculations such as intramus- 
cular or subcutaneous were made in the stand- 
ard manner into the gluteal muscles or subcu- 
taneous tissues of the axillary space. 


®Abbott Laboratories, North Chicago, IIl. 
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All animals were observed at least once daily 
following inoculations and temperatures taken. 
Febrile reactions of 104 F. and above were 
usually considered significant. Snout and feet 
were gently washed with lukewarm water and 
careful search made for vesicles. Tongue and 
oral cavity were examined with the help of a 
simple mouth speculum. Vesicle material was 
harvested prior to, or soon after, rupture in 
order to obtain the highest possible viral con- 
tent. It should be noted that the amount of 
tissue harvesied was quite variable and rarely 
exceeded 1 to 2 gm. of usable material per 
animal. This is due to a number of factors 
in experimental swine, chief of which are 
variable lesion development and spread, rup- 
tured lesions, and vesicle covering material 
rubbed off prior to harvest. This means that 
a very definite limitation is imposed on the 
type and amount of experimental work which 
can be carried out, wherein large quantities 
of virus material are a prerequisite. 

All animals were observed for 14 to 16 days 
following appearance of vesicle formation. 
This time period was found adequate to allow 
for all secondary lesions, and to date has cov- 
ered the most prolonged single incubation 
period (12 days). Animals were either de- 
stroyed and their carcasses incinerated or they 
were retained for future use. 


Biological Characteristics of the Virus 
Plurality of Virus Types 


Early field history of vesicular exanthema 
indicated possible existence of plurality of 


types. It was noted on a number of occasions 
that on some premises animals recovered from 
the disease would remain well despite intimate 
contact with infected swine. On the other 
hand, on other premises, animals recently 
convalescent would break with the disease. 

In 1933 and 1934, a series of virus collec- 
tions was sent to the Bureau of Animal In- 
dustry Laboratories at Bethesda, Maryland. 
Crawford,’ working with this collection, was 
able to find four immunologically distinct 
types, which he named A, B, C, and D. Two 
of the types (B and D) were found to be 
capable of producing lesions in swine only, 
while the other two types (A and C) produced 
lesions in horses as well as swine. According 
to Crawford,’ not only were there complete 
immunological differences among these types, 
but certain ones produced more severe clinical 
symptoms than others. Thus, both the B and 
D types caused more severe reactions than the 
A and C. The D type also differed from the 
B in that it caused a swelling of the entire 
snout. 

During the severe outbreak of the disease 
in 1940, a series of virus collections was made 
in the Co!ma area of California in October 
and November of that year and again in March 
1942. From these collections we were able to 
establish the identity of at least three immuno- 
logically distinct types, the 1940 A, B, and C as 
shown in table 1. 

These results clearly indicate that at least 
three virus types were present when these tests 
were undertaken. That response obtained must 
be due to plurality of immunologically dif- 


TABLE 1. Results of Inoculating Individual Swine with Different Types of Vesicular Exanthema Virus 








Animal 
Number 


Reinoculation 
A virus 


Original 
A isolate 


Original 
B isolate 


Reinoculation 
C virus 


Reinoculation 
B virus 


Original 
C isolate 





31 + Sabot, 4. 


32++ oto 
34 ~ 
35* Not done Not done 
36* Not done Not done 
37 + ant 

38 Not done 
39 Not done 
40 én 

41 Not done 
50 Not done 
52 Not done 
53 Not done 
54 Not done Not done 
55 Not done Not done 


Not done 
Not done 





t++e+tetttr+reete t+ + | 


Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 
Not done 


— Not done 
—_ Not done 
os Not done 
Not done Not done 
Not done Not done 
Not done 

Not done 

Not done 

Not done 

Not done 








*No. 
+Clinical vesicular exanthema. 


35. and 36 served as potency controls for BP virus inoculated animals. 


++No explanation available for failure of this animal to break with vesicular exanthema. 


—No evidence of vesicular exanthema. 
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ferent types was proved by the fact that all 
animals in these experiments were inoculated 
with another type within four to eight weeks 
after the original inoculation. This period 
was not long enough for immunity to a given 
type to be impaired. We did not observe any 
clear cut differences in severity of clinical 
symptoms produced by different types as re- 
ported by Crawford’. 

It is unfortunate that Crawford’s original 
isolates were not available to us so that an 
actual comparison could be made to determine 
which, if any, were of the same type. It is 
also unfortunate that the types originally iso- 
lated by us are likewise no longer available. 
At the present time only two types of this 
virus are available. One of these, currently 
designated 1948 F, was isolated in 1948 and 
the other, currently designated 1951 B, was 
isolated in 1951 by Bankowski’. 


It is suggested that, since both the original 
isolates studied by Crawford and ourselves 
are no longer available, thus making it im- 
possible to compare the present F and B types 
of vesicular exanthema with these earlier types, 
a new start be made toward initiating a col- 
lection. It is proposed that the present F 
be renamed type 1948 A and the present so- 
called 1951 B type retain its designation, and 
that we recognize these two as the only avail- 
able serotypes at the present writing. As new 
serotypes are found it is recommended that 
they be given the next letter designation, pre- 
ceded by the year of isolation. 


Studies on Particle Size 


The particle size of this virus has been de- 
termined by a series of ultrafiltration experi- 
ments, using the Elford type of “gradacol 
membranes” described by Bauer and Hughes’. 


The following procedure was used through- 
out in preparation of virus suspensions for 
filtration. Vesicle coverings from experiment- 
ally infected swine were stored in 50% gly- 
cerine phosphate buffer solution until ready 
for use. This material was ground and a 15 
to 20% tissue suspension made in Sorensen’s 
phosphate buffer pH 7.4. This suspension 
was allowed to stand for two hours at 4 C. and 
then centrifuged for 20 min. at 3,000 r.p.m. 
The supernatant was decanted, tissue sediment 
resuspended in phosphate buffer and recentri- 
fuged as above. The two supernatants were 
then pooled and diluted to a final tissue con- 
centration of 10%. 

For filtration, all membranes were prepared 
by passing a capillary active agent “Hartley’s 
broth”, containing 0.1 ml. of a 24-hour broth 
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culture of Serratia marcescens, through the test 
filter at 40 cm. positive pressure of nitrogen 
gas. Preliminary filtrates through these mem- 
branes were tested for sterility. Only mem- 
branes yielding sterile filtrates were used in 
size determinations. 

Following passage of the capillary active 
agent an initial filtration was made through a 


TABLE 2. Typical Filtration Results with Tobacco Mosaic 
Virus through Gradacol Membranes 





Approximate pore . Titration Results 
diameter (a.p.d.) Number of Presence of tobacco 
of membranes used leaf spots mosaic virus 








114my 200 + 
52mu 0 — 
44mu 18 + 
38mu 6 =: 
27mu 2 _ 
27mu 0 _ 











+Tobacco mosaic virus present 
—Tobacco mosaic virus absent 


400-500 millimicron approximate pore diam- 
eter (a.p.d.) membrane to remove large par- 
ticle-sized material. Recovery of this filtrate 
was made at temperatures never exceeding 4 
to 6 C. The filtrate was then passed through 
the membrane appropriate for initial size de- 
termination. 

To serve as a check on the pore size of the 
filter membranes, a suspension of tobacco 
mosaic virus was used. An equal quantity of 
clarified tobacco mosaic virus suspension was 
added to the vesicular exanthema virus sus- 
pension, and a series of filtrations was then 
carried out using membranes having average 
pore diameter ranging from 149 to 27 milli- 
microns. 

Filtrates obtained were divided into two por- 
tions, one for inoculation in swine by intra- 
dermal and intravenous routes, and the other 
for inoculation in tobacco leaves. The latter 
inoculations were made into each of ten 
leaves per filtrate, while ten other leaves on the 
same tobacco plant (Nicotiana globosa) were 
inoculated with known live virus to serve as 
controls. After five days the number of 
spots on each leaf was counted and reported. 
All leaves inoculated with known live tobacco 
mosaic virus showed definite lesions, while 
leaves inoculated with various filtrates gave 
results listed in table 2. From these results 
it is apparent that the 114 millimicron filtrate 
definitely contained virus as did the 44 milli- 
micron although in lesser quantity. The 
others, it is concluded, were negative, as the 
number of spots present on leaves inoculated 
with the 38 and 27 millimicron filtrates was 
too small to be significant. 
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The end point of 38 millimicrons reached 
with the tobacco mosaic virus is in close agree- 
ment with that reported by Thornberry’ of 45 
millimicrons. These results are taken to in- 
dicate that pore size of individual membranes 
used was certainly within the limits of experi- 
mental error for figures obtained by calibra- 
tion. 

Characteristic results obtained with the ve- 
sicular exanthema virus are shown in table 3. 


TABLE 3. Typical Filtration Results with Vesicular 
Exanthema Virus through Gradacol Membranes 











Average Titration Results 

approximate Number of Presence of 

pore diameter (a.p.d.) animals virus 
of membrane used inoculated 

149mu 2 + 
116myu 2 + 
52myu 2 + 
44mu* 2 + 
44myu 2 + 
39my* 2 _— 
39my 2 _— 
38my 2 _— 
27myu 2 — 





+Virus present as indicated by clinical vesicular 
exanthema 

—Virus absent as indicated by lack of clinical 
vesicular exanthema 

*Indicates two separate filtrations at this a.p.d. 





These indicate that approximate pore diam- 
eter (a.p.d.) of vesicular exanthema virus is 
about 44 millimicrons. If one considers actual 
particle diameter to be % to % that of the 
a.p.d. (Rivers**) then particle size of this virus 
lies between 14 and 22 millimicrons placing 
it in the range of some of the smallest virus 
elements. 


Attempts to Extend Host. Range 


Inability to propagate this virus in any other 
than the definitive host has focused attention 
upon the critical need for a suitable labora- 
tory animal. A large series of common lab- 
oratory animals has been tested as well as 
certain of the large domestic animals. Results 
of these studies are presented below: 

Large Animals — Cattle and Calves. In 
all field outbreaks since first appearance of 
this disease, quarantine regulations have made 
it mandatory that at least a calf or cow be 
inoculated intradermally on lips and snout 
with fresh swine virus material obtained from 
the outbreak in progress. In no single instance 
has this virus produced significant lesions or 
febrile reactions. These field experiences 
have been confirmed by us on numerous oc- 
casions in the laboratory as well as by Craw- 
ford® and British workers”. 
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Sheep. The results of all attempts to infect 
sheep have been uniformly negative in cur 
hands. Similar results have been experien:ed 
by Crawford® and British workers”. 


Goats. No response has ever been noticed 
with the goat. 


Horses. The horse has been a subject of 
considerable controversy since at times lesions 
suggestive of vesicular exanthema have b-en 
produced while at other times completely n¢ za- 
tive results have been obtained. In the 1°32 
outbreak, negative results were obtained in 
horses. In the 1933 outbreak approximately 
50% of the animals reacted with typical vesic- 
ular lesions. Crawford* pointed out that 
horses were susceptible to two of the virus 
types, A and C, but not to B and D. British 
workers” were unable to infect horses in six 
individual attempts. Reppin and Pyl* were 
able to infect horses, however, and considered 
this an important diagnostic aid. In our own 
experience, while we have found reactions in 
the horse to be quite variable, some animals 
definitely respond with mild clinical vesicular 
lesions, particularly following intradermal ling- 
ual inoculation (Traum’). 

In all probability this species, while not 
readily susceptible, will become clinically in- 
volved when virus of sufficient potency is 
inoculated; and as Crawford’ has already 
pointed out, different virus serotypes may act 
differently in this animal. 


Small Laboratory Animals — Guinea Pigs. 
In many cases of field outbreaks, the guinea 
pig has constituted one of the test animals 
and therefore received considerable field at- 
tention. These animals have been inoculated 
intradermally via scarification and tunnelling 
of the volar surface of the plantar pads. ‘The 
vast majority of these inoculations has yielded 
completely negative results. In a few cases, 
however, this animal has reacted with lesions 
highly suggestive of vesicular lesions. In 1936 
one of us (J. T.) was able to produce lesions 
in one guinea pig and successfully passaged 
this to two other animals. This could not be 
confirmed in the laboratory. In 1949 one of 
us (J.T.) obtained definite lesions and was 
able to make five serial passages during a f cld 
outbreak. Unfortunately this virus was ot 
properly shipped to the laboratory and \:as 
dead upon arrival as indicated by failure to 
produce lesions in hogs. : 

To date, however, no significant reactions 
have ever been obtained with this anima! in 
the laboratory despite massive inoculations of 
virus by almost every conceivable route. Thwse 
results have also been obtained by Crawfo: i," 
British workers," Reppin and Pyl,”* cad 
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Mohier®. In view of this, the guinea pig 
must be considered highly resistant to this 
virus. 

Mouse. A large number of mice have been 
inoculated with the 1940 A, B, and C series 
and the 1948 A and 1951 B strains over a 
num>er of years. These have included the 
Agouti, C57 black, hybrid black, and Namru 
stra'as. These animals have been inoculated 
via « variety of routes including intradermal, 
intr: peritoneal, intranasal, and intracerebral 
wit! massive doses of virus. A large series of 
age: has been attempted including 2, 4, 7, 10 
anc 14-day old suckling mice as well as nu- 
me:>us adult ages. 
all cases, these animals have never shown 
a sgnificant lesion which could have been 
thoight due to the virus of vesicular exan- 
thesa. In some instances, where suspect 
lesicns have been noted, every attempt has 
beer: made to passage this material into other 
mice, but results have been uniformly negative. 

Kat. Two species of rats, the white rat 
(Crawford’) and the wild rat Rattus norvegi- 
cus (British workers**) have been shown to be 
refractory to this virus. 

Rabbits. Attempts in this laboratory to in- 
fect the common laboratory rabbit have proven 
completely negative. 

Hedgehog. All attempts to infect the hedge- 
hog have proven negative (Crawford,° British 
workers,** and Mohler’). 

Chick Embryo. Attempts to propagate this 
virus in the developing chick embryo have been 
made for a number of years. A total of some 
30 virus samples taken from five different out- 
breaks (1936, two in 1940, one each in 1948 
and 1952) have been tested. The inoculum in 
all cases consisted of ground centrifuged vesicle 
material definitely proven to produce clinical 
vesicular exanthema in swine and was used 
in as high a concentration as possible. 

Bacteria were removed from vesicle sus- 
pensions either by filtration or antibiotics. As 
a rule six to ten embryos were used per dilu- 
tion of virus. A large variety of embryo ages 
(eight to 14 days) has been used, in particular 
the ten to 11-day-old embryo. Five routes 
of inoculation have been investigated: (1) 
allantoic cavity, (2) chorioallantoic membrane, 
(3) yolk sac, (4) intravenous, and (5) intra- 
embryo including intracerebral. Amount in- 
oculated varied from 0.2 to 1.0 ml. depending 
upon the route used. Incubation was carried 
out at both 34-35 C. and at 37-38 C. for vary- 
ing periods of time. 

Following inoculation, all embryos were 
carefully examined and subpassages made of 
any material derived from embryos suspected 
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to be affected by the virus inoculum. Aliquots 
of embryo material from the 1-2, 5-6, and 
9-10 passages were inoculated into susceptible 
swine. In toto, several hundred embryos have 
been inoculated by various routes. 

Results to date with all embryo work, re- 
gardless of routes of inoculation or inoculum 
used, have been uniformly negative. Sub- 
passages of potentially infected egg material 
into swine have also been completely negative. 
Such swine, when challenged with known 
live virus two to four weeks after inoculation 
with embryo material, have always responded 
with clinical vesicular exanthema indicating 
no degree of immunity had been conferred by 
exposure to theoretically infected embryo ma- 
terial. 


Hamsters. In 1941 work was initiated on 
the possible use of the hamster (Cricetus 
auratus) as a laboratory host. An initial series 
of these animals was inoculated via two routes, 
intracranial and intraperitoneal, with the 1940 
A strain virus and all remained normal. An- 
other series of animals inoculated on the 
ventral surface of the abdomen via the intra- 
dermal route with the same virus showed small 
vesicle-like lesions surrounding the site of in- 
oculation 24 hours later. These lesions were 
sharply circumscribed: vesicles about 5 to 8 
mm. in diameter and showing definite lifting. 
The epithelium covering these vesicles was 
easily removed and revealed a raw corium sur- 
face completely devoid of pus formation. A 
small amount of clear fluid was present with- 
in the vesicle. These coverings were re- 
moved and passaged into other hamsters us- 
ing the same mode of inoculation. A series 
of six passages was carried out using two to 
three animals per passage. In all cases, lesions 
similar to those originally described were pro- 
duced through the first four passages, but 
began to be questionable in passage five, and 
were completely unreliable in passage six. 
Another group of hamsters inoculated with 
virus material of the same immunological 
type, but obtained from a different test pig, 
produced vesicles in about 50% of the animals. 

In the hope that another strain of the 
virus might produce more consistent results, 
a 1940 B strain was inoculated intradermally. 
Immediate “takes” were obtained and this 
vesicle material was subpassaged. A total of 
eight passages involving approximately 50 
animals was carried out. In all cases clear- 
cut evidence of vesicle formation resulted at 
the site of inoculation with occasional evidence 
of spread to immediately adjacent areas. 

After a number of passages, vesicles ap- 
peared regularly within 24 hours after inocu- 
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lation and varied in size from 2x5 mm. to 
10x15 mm. Rupture of this lesion usually 
occurred a few hours after its appearance and 
healing began almost immediately. Secondary 
lesions were never encountered. Clinically the 
animals showed little evidence of infection 
other than a slight anorexia and listlessness. 
Characteristic temperature curves were found 
following inoculation (figure 1) and, in gen- 
eral, coincided with appearance of vesicles. All 
temperatures were taken via the cheek pouch 
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Fig. 1. Temperature curves of three hamsters, fol- 

lowing intradermal inoculation of one strain of 

vesicular exanthema virus, compared to normal 
animal. 


cavity. Control temperatures taken on a 
series of 20 normal animals daily for a period 
of one week gave an average of 36.8 C. 
(36.5 - 37 C.) with extremes of 35.9 - 37.6 C. 
Following inoculation, pyrexia became evident 
in. 12 to 24 hours and was characterized by 
readings above 38 C. persisting for a total of 
about 72 hours, after which it would gradually 
return to normal over an additional 12-hour 
period. Subsequently, 400 additional animals 
were inoculated for a variety of test purposes 
and gave regular and reproducible results. 

A third immunologically different strain, 
1940 C, was also tested and produced lesions, 
but without the degree of reliability such as 
experienced with the 1940 B virus. Both the 
present 1948 A and the strain responsible in 
part, at least, for the recent nationwide out- 
break of this disease, the 1951 B, have been 
inoculated into both adult and suckling ham- 
sters and have failed to produce any signifi- 
cant deviations from normal other than evanes- 
cent pyrexia. 
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Encouraging results with some strains of 
this virus in the hamster led to considerable 
speculation as to its value as a laboratory 
animal. It may be that this host, as well as 
others, reacts markedly to different virus types 
and strains and that such differences account 
for alternate successes and failures. It may 
also be that the hamster is of a low order of 
susceptibility and that only in the presence of 
an extremely high-titer virus may positive re- 
actions be expected. Whatever the reason, the 
hamster does not at present represent the an- 
swer to a reliable small laboratory animal for 
this virus. It may be that with further investi- 
gation this lack of reliability will be overcome; 
in the meantime, however, absence of suitable 
host still represents the largest single obstacle 
to research on this disease. 
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Beans and Butter 


The astonishing inventory (estimated as of 
March 1, 1953) of the Commodity Credit 
Corporation was made public in the report of 
Congressman Melvin R. Laird. 

In this is noted that among a sizable list of 
commodities the government owns 1,600,000,- 
000 Ib. of beans, 103,000,000 Ib. of butter, 
and 52,000,000 Ib. of cheese. 
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A New Approach To Mastitis Therapy* 


1. A. SCHIPPER,} M.S., D.V.M., St. Paul, Minnesota 


CCORDING to LeBlanc, bovine mastitis 

has been recognized for 139 years*. Dur- 
ing this time the entity has been studied ex- 
tensively from an etiological and epizootio- 
logical viewpoint. Diagnosis and control meth- 
ods also have been emphasized. Presently the 
syndrome is considered to be one of the most 
economically important diseases of dairy cows. 
A review of literature indicates that consider- 
able effort also has been expended in search 
for effective therapeutic agents. There have 
been about as many substances recommended 
for treatment of mastitis as there have been 
writers on the subject’. 

One of the first types of therapy employed 
was the combination of frequent milking and 
complete stripping of the infected quarter or 
quarters. Many considered this treatment to 
be adequate*. With the advent of sulfona- 
mides and antibiotics, great hopes were ad- 
vanced that one or more specific therapeutic 
agents would arise which would prove to be 
the answer to treatment of mastitis. Unfortu- 
nately, to date no completely satisfactory 
treatment has evolved. 

Searching for an explanation for this de- 
ficiency, Our attention was focused on the 
work of Spencer and McNutt® who have shown 
that occlusion of the milk ducts with inflam- 
matory debris was of great importance in 
pathogenesis of bovine mastitis. Blockage of 
milk ducts prevents the flushing effect of milk 
for removing microorganisms. Furthermore, 
retained milk serves as an excellent media for 
invading microorganisms, resulting in increased 
level of toxic products and inflammatory irri- 
tants. These workers also observed that in- 
complete removal of clots from ducts created 
foci of infection which contributed to produc- 
ing a clinical picture of chronic mastitis. In 
those animals showing acute clinical mastitis, 
regression of the process was associated with 
appearance of a large number of clots in the 
secretion. 

Considering the above observations, it was 
concluded that past therapeutic approaches to 
the bovine mastitis problem may have omitted 


*Paper no. 818, Miscellaneous Journal Series, Min- 
nesota Agricultural Experiment Station, University 
of Minnesota, St. Paul. 

tResearch Fellow, Department of Dairy Hus- 
bandry, University of Minnesota, St. Paul. 
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a cardinal principle of medicine. This prin- 
ciple is primarily concerned with effective de- 
bridement and drainage of any inflammatory 
lesion prior to or in connection with control of 
invading organisms. In order to test this 
hypothesis a search was made for an effective 
agent. Oxytocin was chosen since it is known 
to be the hormone responsible for milk ejec- 
tion***". The fol!owing is a clinical report 
on results obtained. 


Methods and Materials 


In this report the term “mastitis” is applied 
to a disease complex characterized by any in- 
flammation of the mammary gland without 
consideration of etiology. The following clini- 
cal classification of mastitis was utilized 
throughout the study: 

Mild Mastitis—abnormal secretion exhibit- 
ing various quantities of clots, with probable 
swelling and heat in the affected quarter. 

Acute Mastitis—abnormal secretion exhibit- 
ing various amount of clots and/or serosan- 
guineous, purulent, or watery secretions. In 
addition, infected quarters exhibit one or all 
of the cardinal symptoms of inflammation; 
body temperature often above normal. 

Peracute Mastitis—an exhibition of all symp- 
toms described for acute mastitis, but in more 
severe form. Anorexia, depression, and/or 
toxemia are usually present; body temperature 
e'evated above normal, to 108 F. 

Chronic Mastitis—characterized by inter- 
mittent flare-ups of varying severity and per- 
sistence. 

At the time of clinical examination of cows 
in this study, consideration was given to other 
infections or physiopathological conditions. All 
cases of mastitis were approached with the 
following basic considerations: 

1. Maximum evacuation of all secretions 
from the infected quarter. 

2. Maximum antibiotic penetration of the 
infected quarter. 

3. Utilization of effective antibiotic doses 
intramammarly and systemically. 

4. Attempt to obtain normal milk as rapidly 
as possible. 

5. Systemic treatment whenever indicated, 
and proper nursing care. 
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Purified oxytocic principle§ was utilized in 
this study. Dose employed varied between 10 
and 40 units. The preparation was adminis- 
tered intravenously in all instances after com- 
pletely milking out the quarter. In those 
glands which showed extreme swelling and 
were hard to the touch, a second injection was 
administered 15 to 20 min. after the first in 
order to provide maximum response. In cer- 
tain instances a sterile teat cannula was em- 
pioyed as a means of removing residual se- 
cretions. If the secretion was viscous, manual 
manipulations were employed with gentle mas- 
sage to effect removal. 

In consideration of economics and the anti- 
bacterial spectra of antibiotics, crystalline peni- 
cillin and streptomycin were generally em- 
ployed for treatment. A sterile intravenous 
simplex apparatus connected with a teat can- 
nula facilitated infusion. The minimum dose 
employed was 500,000 units of penicillin per 
quarter and 1 gm. of streptomycin. When 
employed, terramycin and aureomycin were 
administered at the rate of 500 mg. per quarter. 
Sterile distilled water in amounts varying be- 
tween 50 and 250 cc. was always used as a 
diluent. 

In order to control systemic symptoms, two 
sulfonamide preparations were used. Equal 
parts of sulfathiazole, sulfamerazine, and sul- 


famethazine were utilized intravenously at the 


rate of 1.5 gr. per lb. of body weight. On the 
basis of published work,***** these combina- 
tions and dosages provide economic and maxi- 
mum therapeutic efficacy. When adjuvant, 
oral therapy was required, equal parts of sul- 
fanilamide, sulfathiazole, and sulfapyridine 
_ were given at the rate of 1.5 gr. per lb. of 
body weight. In certain cases repeated dosage 
was administered at the rate of 0.75 gr. per 
Ib. of body weight at 12-hour intervals. 

In addition, approximately % gal. molasses 
and % Ib. salt in 6 to 8 gel. water were given 
via stomach tube when s»mptoms of rumen 
atony and constipation developed. 


The client was always instructed to refrain 
from milking the infected quarter for 18 to 24 
hours following treatment. After this period, 
the quarter was to be milked out completely, 
and partially or wholly milked every two or 
three hours for four to six times. 


Results 


Use of purified oxytocic principle in over 50 
cases of mastitis indicates that effective dose 


§Each cc. contained 20 units of oxytocin and less 
than 0.4 units of pressor activity, supplied through 
courtesy of the Veterinary Research Department, 
The Armour Laboratories, Chicago, Ill. 
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ranges between 10 and 40 units. Rapid effects 
can be obtained when the preparation is given 
intravenously. No untoward reactions w<re 
observed in the dosage used. Usually one n- 
travenous injection was all that was requir=d, 
the exception being in those udders wh ch 
were extremely swollen and hard. In such 
cases, a second injection of oxytocin is of‘en 
required 15 to 20 minutes after the first in 
order to obtain maximum letdown effect. Re- 
sults with the preparation were consistent and, 
from a clinical viewpoint, are as follows: 

1. Removes residual milk. 

2. Removes, in great part, inspissate secre- 
tions from milk ducts. 

3. Alleviates acutely swollen udders often 
observed in dairy cows near or immediately 
following parturition. 

4. Renders more effective penetration of 
intramammary infused medicinals to foci of 
infection. 

5. Aids in obtaining production of normal 
milk at an early date. 

In order to illustrate further the effect that 
this therapeutic regimen has in field cases of 
mastitis, a series of summary case reports are 
presented: 


Case 1. The right rear quarter was swollen, 
red, and warm. Evidence of pain was ex- 
hibited upon palpation. Secretion was puru- 
lent and fibrin-like clots were observed. Prior 
to attack, the cow was producing 23 Ib. of 
milk but, at time of examination, production 
was down to 3 Ib. Anorexia was present. 
Rectal temperature was 106.4 F. No other ab- 
normalities were evident and diagnosis of 
acute mastitis was made. 

After evacuating the infected quarter of as 
much secretion as possible, 10 units of oxy- 
tocin were administered intravenously and 
additional secretions removed. Two hours 
later, body temperature had dropped to 103.2 
F. and the swelling appeared to be much less 
severe. The cow exhibited an interest in feed 
and began to eat. Approximately six hours 
after treatment, body temperature was 102.° F. 
and the quarter appeared normal. The ‘ol- 
lowing day normal production was reestablis 1ed 
and no further treatment was given. 


Case 2. The previous evening this «ow 
appeared normal. The following morning the 
left forequarter was found to be extremcly 
swollen and painful. Secretion was puru!: at. 
The animal was visibly depressed but ~/as 
eating some feed. Body temperature «’as 
107 F. No other clinical symptoms were »b- 
served. Diagnosis of acute mastitis was mz ie. 

Following complete milking of the quar <r, 
10 units of oxytocin were given intravenou:'y, 


VETERINARY MEDIC NE 





and all secretions removed. The last milk 
appeared normal. 


Approximately five hours after initiating 
treatment, body temperature was 103 F., swell- 
ing of. the quarter was reduced, the cow was 
eating heartily, and udder secretions appeared 
normal. The following day rate of milk se- 
cretion was normal and no swelling of the 
quarter could be detected. No additional 
trectment was given. 


ase 3. One week prior to examination the 
dairyman utilized a teat tube in the right rear 
querter of this patient in order to facilitate 
mi <ing. At the time of examination the quar- 
ter was slightly swollen and purulent secretion 
wz: observed. Diagnosis of chronic mastitis 
we° made. 


fter evacuating the quarter of all secre- 
ticrs, 20 units of oxytocin were given intra- 
veiously. Within a few minutes time addi- 
tioral secretions were removed and toward 
the end of the milking secretions appeared 
normal. Three days later a revisit indicated 
that normal milk was still being secreted and 
no further treatment was required. 


Case 4. According to the owner, who was 
considered to be an above-average dairyman, 
this cow had at intervals during past months 
secreted stringy or flaky milk from the left 
rear quarter. Various antibiotics suspended 
in ointment base had been used for treatment, 
with only temporary benefit. Examination 
revealed that body temperature was normal. 
The cow was eating satisfactorily. Confir- 
mation of the appearance of stringy milk was 
made and several hard Iccal areas in the quar- 
ter were detccted. 

Employing the usual evacuation technic, 40 
units of oxytocin were administered intra- 
venously. Within a few minutes, additional 
secretions were removed by hand. The first 
material appeared stringy and numerous clots 
were observed. The last milk drawn appeared 
normal. The animal was returned to the milk- 
ing line the next day and normal-appearing 
milk was secreted from the udder during a 
three-week post-observation period. 


Case 5. History indicated that symptoms of 
mastitis in the left rear quarter has been inter- 


mittently observed. The farmer had made 
several attempts to correct this condition by 
use of penicillin ointment but, according to 
his report, no results were obtained. The 
quarter had several hard local areas and 
stringy milk was observed. Body temperature 
was normal and the condition was diagnosed as 
chronic mastitis. 
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After evacuating the quarter with the aid 
of a teat tube, 20 units of oxytocin were given 
intravenously and accumulated secretions re- 
moved. Five hundred thousand units of peni- 
cillin and 1 gm. of streptomycin were infused 
into the udder and left for 24 hours. Response 
to this therapy was excellent and normal- 
appearing milk was obtained 48 hours after 
treatment. 


Case 6. At time of examination the right 
rear quarter was slightly swollen but was not 
painful on palpation. Foremilk was quite 
thick and yellow. Body temperature was 
103.2 F. and diagnosis of chronic mastitis was 
made. 

Following usual evacuation of secretions by 
hand milking, 40 units of oxytocin were given. 
Accumulated secretions were removed and 500 
mg. of aureomycin were infused into the udder. 
The antibiotic was left in the quarter for 24 
hours. Forty-eight hours after therapy normal 
milk was being secreted. 


Discussion 


Results obtained with purified oxytocic 
principle in practical mastitis therapy have 
been extremely gratifying. In order that others 
might have opportunity to give the hormone 
a trial, it is deemed desirable to render a 
preliminary report. 

Cases 1 and*2 were presented to illustrate 
the observation that oxytocin alone has con- 
siderable activity in correcting symptoms of 
acute mastitis. Such cases are considered to 
be of sufficient severity to allow for adequate 
measurement of response. 

Cases 3 and 4 are typical of cases of chronic 
mastitis which have been treated with oxytocin 
alone and demonstrate that physical appear- 
ance of the milk can be brought back to nor- 
mal without involving the risk of medicinal 
irritation to mammary tissue, development of 
antibiotic tolerance, or contamination of the 
milk with medicinals. 

Since the only known function of oxytocin 
on the mammary gland is its milk ejection 
effect, which is probably mediated through its 
contracting action on smooth musculature, it 
appears reasonable to conclude the follow- 
ing:*" 

1. Oxytocin is capable of removing inflam- 
matory debris, retained milk, and fibrin clots 
in field cases of mastitis. Such action reflects 
pronounced clinical improvement which strong- 
ly supports the observation that occlusion of 
milk ducts is of major importance in the patho- 
genesis of bovine mastitis. 


2. On a clinical basis, it appears that the 
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hormone is extremely helpful in early return 
of the patient to the milking line. 


Case 5 in our field experience is typical of 
those animals which do not respond to anti- 
biotic therapy. It illustrates further the point 
that one of the reasons for such failure is 
inability of the therapeutic agent to penetrate 
to the foci of infection. The character of the 
vehicle in part limits degree of penetration. 
In our experience, sterile distilled water in 
amounts varying between 50 and 250 cc. is a 
most satisfactory diluent. In all cases where 
practicable, larger volumes are recommended. 


Cases 5 and 6 demonstrate that the combi- 
nation of antibiotic and oxytocin provides for 
adequate therapeutic response and hastens re- 
turn of the cow to the milking line. 


While case reports are not given to illus- 
trate the point, it is known that veterinarians 
are often faced with the problem of acutely 
swollen udders immediately following parturi- 
tion. In our experience this condition may 
be relieved in great part by intravenous ad- 
ministration of oxytocin. Such treatment 
alone, or in conjunction with gentle massage, 
often is all that is required in management of 
these cases. 


Purified oxytocic principle should not be 
considered as a panacea for all mastitis treat- 
ment problems but, if used intelligently, it can 
be an extremely efficacious agent. Like other 
preparations, best results will be obtained when 
utilized in the early stages of the disease 
process. Further, whenever severe systemic 
symptoms are exhibited, we have found that, 
in addition to oxytocin, administration of a 
triple sulfonamide solution parenterally and/or 
orally, together with intramammary infusion 
of antibiotics in adequate amounts of sterile 
distilled water, provides superior results, short- 
ens length of time required to get the cow 
back into milk production, and in many in- 
stances salvages the animal for future milk 
production. 


Summary 


The efficacy of any treatment depends on 


accuracy of diagnosis. Mastitis is no excep- 
tion. It has been determined that the follow- 
ing rules are helpful in assuring successful ap- 
proach to correction of mastitis symptoms 
under practical conditions: 

1. Anticipate mastitis when other infec- 
tions already exist. 

2. Utilize oxytocin as an aid in effecting 
debridement and drainage. 

3. Utilize therapy effective against both 
Gram-positive and Gram-negative organisms. 
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4. Employ adequate dosage of antibiotics 
to counteract drug fastness. 


5. Encourage clients to call immediately 
upon discovery of mastitis. 
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Blood spots and meat spots in chicken eggs 
constituted a research project in Michigan 
State College. Hundreds of eggs were exam- 
ined. Meat spots are believed to be degener- 
ated blood spots, or they may have an un- 
known origin. Forty per cent of the eggs 
examined had spots only on the yolks, approxi- 
mately 20% were in the albumin, 20% only 
in the chalazae, and the remaining 20% had 
spots in more than one location. In the 
chalazea the spots were usually brown in color. 
Some interpretations made were: (1) Leghorn 
eggs (white shells) had the fewest spots, 
brown-shelled eggs the most; (2) pullet eggs 
had the most spots during the laying season, 
and the incidence of spots decreased during 
the second and third laying years; (3) birds 
turned out on range had fewer spots than 
those kept in confinement; and (4) an wun- 
known factor affects the incidence of the spots. 
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Pregnancy Disease In Sheep: A Preliminary Report 
On Prophylaxis And Treatment* 


H. H. BERRIER, JR.,** B.S., D.V.M., Columbia, Missouri 


REGNANCY disease is of worldwide 
> cain It is generally considered to 
be the most costly of all sheep diseases. When 
one considers that not only a single lamb, but 
two or three lambs and the ewe are usually 
lost in each case, the economic importance of 
this disease is realized. Losses of meat, wool, 
and working hours are significant. 

in order to understand disease processes, to 
attempt therapy, and to make recommenda- 
tions regarding corrective feeding and manage- 
ment, one must review symptoms, pathology, 
and physiology7. 

Following onset of symptoms, the progress 
of the disease between individual ewes may be 
rapid, but usually is slow. A combination of 
the following symptoms may be observed, at 
least in part, regardless of speed of progress: 

The earliest symptom is inappetence while 
the ewe is still mingling with the flock. This 
is soon followed by lagging behind. By this 
time, alertness to presence of strangers is lost. 
Additional symptoms observed early are fre- 
quent urination, drooping ears, and later, 
grinding of teeth, nervous twitching of muscles, 
incoordination, constant walking (which may 
be in circles), pushing the head against a solid 
object, holding head upward and backward in 
a fixed position, floundering, and prostration. 
Recumbency may be sternal with the head in 
any of the positions commonly observed in 
bovine hypocalcemia. Later recumbency may 
be lateral, while in the terminal stage of the 
disease it is not uncommon for a ewe to live 
from two to four days in a comatose condition 
with constant bicycling motion of feet. The 
ketonuria test is strongly positive before the 
onset of clinical symptoms and remains so. 

Ketone bodies alone are not toxic, but be- 
cause of their acid nature they combine with 
sodium and, to a lesser degree, with potassium 
of blood plasma and body tissue fluids which 


*Journal Series no. 1357, Missouri Agricultural 
Experiment Station, School of Veterinary Medicine, 
University of Missouri, Columbia. 
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are excreted in the urine as neutral salts. In 
this manner, the fixed base of the body is de- 
pleted and a condition of acidosis is produced. 
Acidosis is responsible for paralysis, followed 
by coma and death. 


Ketonuria refers to the presence in urine of 
the so-called ketone ‘bodies. These are: (1) 
acetone, (2) beta-hydroxybutyric acid, and (3) 
aceto-acetic or diacetic acid. Appearance of 
these substances is correlated with incomplete 
combustion of fatty acids and amino acids as 
a result of reduced carbohydrate and protein 
utilization or lowered carbohydrate and protein 
supply. Carbohydrates and proteins are stored 
in the liver, skeletal muscles, and other body 
tissues in the form of glycogen. By the action 
of cortisone-related hormones, some proteins 
(amino acids) are converted to blood sugars. 

By combination of several noxious influ- 
ences such as poor management, sudden 
changes in diet, poor diet, bad teeth prevent- 
ing normal food consumption, complete abate- 
ment of exercise during inclement weather, 
heavy parasitism, overstress during twin or 
triplet pregnancy or a large single-lamb preg- 
nancy, additional needs of the embryo, and 
neutralization of toxins produced by wastes of 
fetal metabolic activities, blood sugar and 
glycogen supplies available to the ewe are less 
than needed. Fat metabolism is then increased 
and there is corresponding increase of ketone 
bodies, which are normal products of fat 
oxidation. 

At the same time, production of cortisone- 
related hormones is interfered with, resulting 
in deficiency. It is well known that during 
this period, activity of the pituitary gland is 
increased and the adrenal glands are enlarged, 
reaching their peak near parturition. If meta- 
bolic interferences arise the result is reduced 
function of the adrenal cortex which compli- 
cates the metabolic disturbance. 

With reduction, or lack, of cortisone-related 
hormones, ability to convert amino acids into 
blood sugar is reduced. As pointed out previ- 
ously, when blood sugar is low, fat is used as 
a source of energy, ketone bodies increase, and 
fatty infiltration of the liver increases. When 
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the normal function of the liver becomes im- 
paired, this organ is not capable of supplying 
blood sugars for destruction of ketone bodies. 


Experimentally, it is reported that keto- 
gestin®* has a profound effect upon carbo- 
hydrate metabolism, accelerating production of 
glucose from protein (gluconegenesis). It 
possesses physiological activities associated 
with certain hormones of the adrenal cortex. 
Its effect on carbohydrate metabolism is sim- 
ilar to that of cortisone, as proved by deposi- 
tion of glycogen, increasing glycosuria, and 
decreasing fat metabolism. This compound, 
however, does not cause certain undesirable 
activities in ketosis and other conditions as do 
other adrenocortical hormones, in that it does 
not cause retention of the sodium ion, nor does 
it produce hypertension ‘during high sodium 
intake. Ketogestin is devoid of androgenic, 
estrogenic, or progestational activity and is 
nontoxic in amounts greatly exceeding pharma- 
cological dosage. 


Ketogestin has been used in over 90 cases 
of bovine ketosis with only nine failures. Of 
this number, approximately 50 were treated 
with the steroid alone and over 40 cases re- 
ceived other means of supportive therapy such 
as dextrose, chloral hydrate, etc. 

With these clinical and experimental facts in 
mind, ketogestin was used in 14 cases of preg- 
nancy disease (ketosis) in sheep. Brief dis- 
cussion of these follows: 


Case 1. A’ six-year-old Hampshire ewe ex- 
hibiting typical symptoms of pregnancy dis- 
ease was presented for treatment. The disease 
had advanced to the point where the animal 
refused food. The ketonuria test was strongly 
positive. An initial dose of 800 mg. ketogestin 
was given intramuscularly, and because the 
ewe was refusing food and water, 500 cc. of 
a combination of 400 cc. 5% dextrose and 
physiological saline and 100 cc. 5% injectable 
amino acids (aminosol)®* were given intra- 
peritoneally. The following morning the ewe 
was alert and eating a little grain. Ketogestin 
was repeated by injecting 200 mg. the second, 
600 mg. the third, and 500 mg. the fourth day. 
By the fifth day, the ketonuria test was nega- 
tive and the ewe’s appetite much improved. 
Therapy was discontinued. 

Twin lambs were delivered on the tenth day 
of .hospitalization; one, extremely weak, died 
in a few hours. Since the ewe had no milk at 
lambing time, it was necessary to hand feed 
the surviving lamb. The ewe and lamb were 
discharged the 11th day. 


®'The Upjohn Company, Kalamazoo, Mich. 
®@*Abbott Laboratories, North Chicago, IIl. 
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Case 2. A three-year-old Hampshire ewe 
exhibiting typical symptoms of pregnancy dis- 
ease was presented for diagnosis and treatment. 
Although still ambulatory, this animal had ‘e- 
fused feed and water the previous day and 
ketonuria test was strongly positive. 

Nine hundred mg. ketogestin were given in- 
tramuscularly. The following morning the ewe 
accepted a little grain, water, and alfalfa hay. 
Treatment was for four days; a 500 mg. dose 
of the steroid was injected daily. By this time, 
appetite was improved and no further treat- 
ment was given. 

On the eighth day of hospitalization, the ewe 
lambed twins, which required hand feeding. 
Patient and lambs were discharged on the ninth 
day. 

Case 3. A four-year-old western ewe with 
pregnancy disease refused feed and water the 
day prior to treatment. 

One gram of ketogestin was given intra- 
muscularly daily for five days. Supportive 
treatment of 500 cc. 5% dextrose and 5% 
injectable amino acids in physiological saline 
were given intraperitoneally for the first four 
days. At the end of this period, supportive 
fluid therapy was discontinued because the 
ketonuria test was negative. Because the ewe 
continued to refuse food, a rumen inoculation 
capsule* was given on the third and fourth 
days. By the seventh day the ewe continued 
to refuse food and was comatose. Since the 
cervix had not dilated, euthanasia was per- 
formed and emergency cesarean section re- 
vealed presence of twin lambs which were 
dead and emphysematous. 

Case 4. A three-year-old western ewe with 
pregnancy disease and strongly positive keton- 
uria refused feed the day before treatment. 
Eight hundred mg. ketogestin were given intra- 
muscularly. The following morning the ewe 
ate a little grain and alfalfa hay and by mid- 
morning went into labor. Three lambs, two 
dead and one living, were delivered. Ketogestin 
was repeated following delivery. The ewe and 
lamb were released the following day. 

Case 5. A four-year-old Hampshire ewe 
with pregnancy disease was refusing food and 
unable to rise with help. Ketonuria test was 
strongly positive. 

One-half gram of ketogestin was adminis- 
tered intramuscularly and a combination of 
400 cc. 5% dextrose and physiological saline 
and 100 cc. injectable amino acids was given 
intraperitoneally. The following morning the 
same dose of ketogestin was given. The cwe 


*Ovine rumen inoculation capsules, courtesy of 
Hersel Robertson and Merle Muhrer, University of 
Missouri, Columbia. 
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died later the same day. Autopsy revealed 
twins and typical pregnancy disease findings. 

Case 6. A four-year-old Hampshire ewe was 
admitted for treatment. She had refused food 
for two days, was prostrate and unable to rise 
with help. Ketonuria test was strongly positive. 

One gram ketogestin was given intramuscu- 
larly. The following morning one million units 
of penicillin were given intramuscularly be- 
cause Of marked rise in body temperature, and 
a second dose of the steroid was given, as well 
as one rumen inoculation capsule. This ewe 
succumbed on the third day. Autopsy re- 
vealed triplets and typical pregnancy disease 
findings. , 

Case 7. A four-year-old western ewe ex- 
hibiting typical symptoms of pregnancy disease 
was presented for treatment. Appetite was 
greatly impaired; urine was strongly positive 
to ketone test. Ketogestin (1 gm.) was in- 
jected intramuscularly as an initial dose and 
half-dose quantity given on the second and 
third days. Ketonuria test was negative on the 
fourth day and appetite was good. 

Stool samples revealed heavy infection of 
stomach and intestinal parasites. A vermicide 
was administered the fifth day and the animal 
released. 

Case 8. An entire flock of western ewes was 
treated on a flock basis using ketogestin thera- 
peutically, ketogestin and cortisone acetate 
prophylactically, with corrective diet and man- 
agement. 

During the fall of 1952 the owner turned 
his flock of 34 pregnant western ewes into a 
corn field in which a corn picker had previ- 
- ously been used. Due to extremely dry 
weather, much corn was left on the ground. 
Because of abundance of corn for several 
weeks, the ewes became fat. This was fol- 
lowed by a brief fasting period before a dairy 
grain ration was used as a supplement. The 
flock received no hay and its pasture was 
extremely poor. 

Due to the owner’s previous experience of 
losing 34 of 40 ewes from pregnancy disease 
and raising only four lambs from the surviving 
seven ewes, he completely removed the grain 
ration in order to prevent further loss of feed 
when he observed two ewes exhibiting symp- 
toms of pregnancy disease. 

Finally realizing that his previous experience 
was being repeated, he sought help after losing 
12 ewes. Four more were exhibiting symptoms. 
Of these, one was paralyzed, one exhibited 
advanced symptoms but was still ambulatory, 
and the other two well established symptoms. 
The paralyzed ewe failed to respond to treat- 
ment as outlined. Autopsy revealed twins and 
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typical pregnancy disease findings. 

In addition to corrective grain ration and 
alfalfa leaf meal, treatment and results of the 
remainder of the flock are outlined in table 1. 


Explanation of Table 1. (Case 8) 


1. Twelve of 21 remaining ewes had positive 
ketonuria. 

2. Nine ketonuria negative ewes remained 
negative following correction of diet only. 
They were later given a prophylactic dose of 
0.5 gm. ketogestin or 50 mg. cortisone acetate. 
One of these ewes was found dead from un- 
known causes a few days later without previ- 
ously exhibiting symptoms of pregnancy dis- 
ease. 

3. Six light ketonuria reactors became nega- 
tive following correction of diet only. These, 
too, later received a prophylactic dose of 0.5 
gm. ketogestin or 50 mg. cortisone acetate. 

4. One light ketonuria reactor remained a 
light reactor following correction of diet only, 
but became negative after 0.5 gm. ketogestin 
was given. 

5. One strong ketonuria reactor remained a 
strong reactor following correction of diet 
only, but became negative after 1 gm..keto- 
gestin was given. 

6. One strong ketonuria reactor failed to 
respond to therapy and would not eat. She 
was unable to rise with help the day following 
treatment and died the third day. 

7. Two strong ketonuria reactors became 
light reactors following therapy and correction 
of diet, but became negative following second 
injection of ketogestin. 

8. One strong ketonuria reactor became 
negative following therapy, correction of diet, 
and lambing. 

9. Two of the three strong ketonuria reac- 
tors previously mentioned began eating the day 
following therapy and corrective diet. One 
became a light reactor but the other became 
negative following therapy, corrective diet, and 
lambing. The former ewe became negative 
after the second injection of 1 gm. ketogestin. 
The remaining ewe failed to eat or to respond 
to therapy and died on the third day. 


Summary 


A brief review of clinical symptoms, path- 
ology, and physiology of pregnancy disease in 
sheep has been presented. 

Ketogestin (a cortisone-related hormone) 
was used in 14 cases because experimentally 
it has profound effect upon carbohydrate 
metabolism, accelerating production of blood 
giucose from amino acids (gluconegenesis), 
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therefore decreasing fat metabolism. Doses 
ranging from 500 mg. to 1 gm. appeared to 
be effective as a therapeutic treatmen* of preg- 
nancy disease depending upon the severity and 
stage of the disease. 


Conclusions 


It is the author’s belief at this time that 
ketogestin has a definite place as a prophylactic 
and therapeutic agent in treating pregnancy 
disease of sheep. Because of critical general- 
ized pathology and physiology, and because 
patients refuse food and water, therapeutic 
treatment of ewes exhibiting advanced symp- 
toms is a costly and time-consuming procedure 
which results in a low record of recovery. In 
view of this fact, justification of therapy will 
depend upon cost of treatment, stage of the 
disease, and the individual case. 

In order to supply many of the materials so 
badly needed by patients suffering from ad- 
vanced pregnancy disease, a list is provided as 
follows: 

1. Cortisone-related hormones (e.g., keto- 
gestin intramuscularly) to assist deficiency of 
adrenal cortex in carbohydrate and protein 
metabolism, accelerating production of glucose 
from carbohydrates and protein to counteract 
ketone bodies and to decrease fat metabolism. 

2. Since the patient refuses food, intraven- 
ous or intraperitoneal injections may be given 
consisting each of 500 cc. of a combination of 
5% dextrose and 5% injectable amino acids in 
physiological saline. With the use of parenteral 
fluid and electrolyte (physiological saline) 
therapy, acidosis, dehydration, and chloride 
loss may be minimized. 

3. Concentrated vitamins, especially the 
lipotrophic vitamins,‘ to assist in the process of 
reducing blood fat and fatty infiltration of the 
liver; e.g., a mixture of choline chloride, 
inositol, and B,, per os. 

4. Ovine rumen inoculation capsules per os 
to stimulate normal rumen bacterial flora and 
to promote rumenation, appetite, and digestion. 

5. Possible use of sodium propionate or 
sodium acetate per os to assist in increasing 
blood sugar and to help counteract excessive 
blood ketone bodies. 

6. Water and finely ground food may be 
given via stomach tube in order to assist appe- 
tite stimulation. 

Complete therapeutic measures as outlined 
here are costly and time-consuming as com- 
pared with final results. With this in mind, it 
is the author’s opinion that a simple preventive 
treatment, using cortisone-related hormones 
would be of value in a flock of pregnant ewes 
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when pregnancy disease has been diagnosed 
clinically or by autopsy. At the same time 
the clinician should make recommendations 
to the breeder regarding corrective feeding and 
management of the remainder of his flock. 


It is obvious that use of cortisone-related 
hormones (ketogestin) deserves further inves- 
tigation as a therapeutic and prophylactic 
treatment for pregnancy disease of sheep. 
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v v v 


It is alleged by radio and press that the 
South African sheep disease known colloqui- 
ally as “blue tongue” (catarrhal fever of 
sheep) is enzootic in the United States. In the 
past, it has been considered to be almost exclu- 
sively a disease of sheep—much more rare in 
cattle, though these are susceptible—in South 
Africa. The disease is caused by a virus, not 
communicable by contact, although spread by 
vectors, probably the Culicoides. The disease 
occurs during the summer months, during wet 
years, and particularly in low places. Moving 
sheep to high, dry places during night hours 
seems to be a control measure. The disease 
is characterized by catarrhal inflammation of 
mucous membranes of the mouth, nose, and 
intestines, and sometimes inflammation of the 
coronary bands. The tongue is frequently a 
purple or deep blue color. The disease is sig- 
nificant because of its clinical resemblance to 
foot-and-mouth disease. Blue tongue is readily 
transmitted by inoculating susceptible sheep 
with blood from affected animals. In South 
Africa, attenuated blue tongue virus has been 
used with some success as a means of immuni- 
zation; however, antigenically different strains 
of the virus have been found and some are 
more virulent than others. This complicates 
the situation. 
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Toxic Fungus Isolated From Feed Pellets* 


JOSEPH FORGACS, B.S., M.S., Ph.D., WALTER T. CARLL, D.V.M., Lt. Col., V.C., 
ALBERT S. HERRING, and BILL G. MAHLANDT, B.S., 


N spite of intensive efforts, the etiology of 

hyperkeratosis in cattle has not been en- 
tirely ascertained. Although chemical causes 
have been advanced for this disease, the role 
of microorganisms has received little study. 
Carll, Forgacs, and Herring’ reported that they 
isolated toxic fungus from food concentrate 
used by Olafson and McEntee* to produce 
hyperkeratosis in cattle. Microbiological 
studies have been extended to include a pel- 
leted feed which, when fed, produced hyper- 
keratosis of calves in Wisconsin**. 


A sample of the pellets was ground, sus- 
pended in water, and plated on Czapek-Dox 
agar. To inhibit growth of bacteria present in 
the pelleted feed, streptomycin and penicillin 
were. added to the melted and cooled agar be- 
fore pouring into the plates. Subsequent in- 
cubation revealed presence of various fungi 
growing on the agar. A fungus identified as 
Aspergillus clavatus was selected for toxicity 
tests because ether extracts of corn on which 
this fungus had been cultured produced in- 
flammatory reaction when applied topically to 
a rabbit. 


The fungus was inoculated on sterile whole 
grain corn in Fernbach flasks and incubated 
for approximately 15 days. Content of each 
flask was shaken thoroughly each day during 
the incubation period to prevent clumping of 
the corn which would otherwise interfere with 
optimum growth of the fungus. After incuba- 
tion, the corn was removed from the flasks, 
dried at ordinary room temperatures, and 
ground to a meal in a Wiley mill. A sample 
of the ground corn was extracted with an- 
hydrous ethyl ether and a portion of the ex- 
tract suspended in olive oil and tested for 
dermal toxicity on the rabbit. For control pur- 
poses, an extract from the pelleted feed was 
also tested for dermal reaction on the same 
rabbit. Moderate inflammatory reaction was 
produced by the extract from the corn on 
which the fungus had been cultured and slight 


*The authors express their gratitude to those who 
have contributed their efforts to this research. 

**The pelleted feed used in these studies was fur- 
nished ae the courtesy of Dr. Carl A. Brandly, 
University of Wisconsin, Madison. 
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Camp Detrick, Frederick, Maryland 


reaction by the extract from the pelleted feed. 
Pulverized corn was then tested for toxicity to 
calves. 


Three calves were fed, by stomach tube, 
varying doses of the toxic milled corn sus- 
pended in water. Calf 1 which received 4.5 |b. 
daily for five days died on the sixth day. On 
the fourth day after initiation of feeding, the 
animal lacrimated and was slightly depressed. 
On the fifth day the calf became more de- 
pressed, developed Cheyne-Stokes respiration, 
complete anorexia, and profuse fetid diarrhea. 
At autopsy, congestion and hemorrhages were 
observed in the kidneys, adrenals, abomasum, 
small intestine, cecum, lungs, and heart and 
in the mucosa of the trachea. In addition, 
on histological examination atelectasis was ob- 
served in the lungs and congestion in the liver 
sinusoids. 


Since calf 1 died acutely, two other calves 
were fed smaller doses of the toxic corn in an 
effort to produce chronic symptoms of the 
toxicosis. Calf 2, which was fed by stomach 
tube 11.5 lb. of the toxic corn over a period 
of 12 days, developed identical symptoms as 
observed in calf 1, and died on the 13th day 
after initiation of feeding. On the 12th day, 
the animal exhibited trembling and slight in- 
coordination of the hind quarters. Calf 3 re- 
ceived 36 Ib. of the toxic corn over a period 
of 33 days. During this time the animal de- 
veloped profuse lacrimation and gross thicken- 
ing of the skin along both sides of the checks 
and neck. Since the supply of toxic corn be- 
came exhausted, feeding was suspended {for 
the next 54 days. Approximately 45 days 
after suspension of feeding, recession of the 
thickening of the skin was noticed grossly. 
Biopsies were taken at this time. Histological 
examination showed many eosinophiles in the 
corium and overproduction of the keratin 
layer of the corneum, polymorphonuclear 
leucocytic infiltration in the corneum and 
corium. Feeding of toxic corn was initiated 
again on the 54th day. On the 33rd day of 
the second feeding period, biopsy sections «e- 
vealed normal corneum with some eosinophi'es 
in the corium. The animal died on the 85th 
day of the second feeding: from aspiration 
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pneumonia associated with forced feeding. At 
autopsy, gross evidence of aspiration pneu- 
monia was noted. On histopathological exam- 
ination, the skin revealed no changes in the 
corneum. Very few eosinophiles could be 
found in the corium. Lymphatic vessels of the 
corium were greatly distended and dilated. 
Kidneys showed dilatation of collecting tubules 
and slight congestion. Liver tissue showed 
areas Of hemorrhages and stimulation of the 
reticuloendothelial tissue. 

Efforts were made to isolate the toxic prin- 
ciple produced by the fungus. Preliminary 
experiments indicated that this mold produced 
an antibacterial substance when cultured stati- 
caily on corn and in Czapek-Dox broth forti- 
fied with orange juice. Studies were undertaken 
to determine whether the antibacterial sub- 
stance was toxic to animals. The fungus was 
grown in static culture in Czapek-Dox broth 
to which 8% orange juice had been added. 
Samples of broth were removed daily for bio- 
assay for amount of antibacterial substance 
produced. When the peak of antibacterial 
substance was reached, the broth was filtered 
and concentrated in vacuum to approximately 
10% of its original volume. Concentrate was 
then repeatedly extracted with ethyl acetate 
and residual water removed from the ethyl 
acetate by drying over anhydrous sodium sul- 
fate. Residue after evaporation of ethyl acetate 
was neither antibacterial nor toxic to mice. 
The ethyl acetate fraction was concentrated by 
distillation to approximately 2% of its original 
volume and cooled at 4 C. for 48 hours. 
Crystals which formed had a melting point of 
228 C. after removal by filtration and repeated 
washing with water. They were neither anti- 
bacterial nor toxic to mice. The ethyl acetate 
soluble fraction, when suspended in water and 
freed of the solvent, was highly antibacterial 
and toxic to mice by parenteral and oral 
routes. This fraction was then extracted with 
a small volume of water which removed most 
of the antibacterial material that was highly 
toxic to mice. Investigations are in progress 
to purify further the antibacterial substance 
and determine its chronic toxicity in mice and 
calves. 


Summary 


On the basis of the data obtained so far, it 
is premature to establish at this time that the 
strain of Aspergillus clavatus isolated from 
toxic feed pellets is an etiological factor in 
cattle hyperkeratosis. However, corn on which 
this fungus had been cultured when fed to 
calves produced some of the symptoms ob- 
served in field cases of X disease. Small 
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doses administered over a prolonged period of 
time produced lacrimation, thickening, and 
wrinkling of the skin along the cheeks and 
neck, overgrowth of the keratin layer of the 
corneum, dilatation of the collecting tubules of 
the kidneys, and stimulation of the reticulo- 
endothelial tissue in the liver. 
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v v v 
Gaining Client Confidence 


Owners of animals admitted for hospitaliza- 
tion should be fully informed about the con- 
dition and proposed treatment. There is much 
to say in favor of the cooperation and confi- 
dence that this will engender; however, it is 
often difficult to explain in nontechnical 
language those details of diagnosis and treat- 
ment which are important. 

_ At the time of admission, most owners are 
not in a receptive mental state. A printed in- 
formation sheet will demonstrate the friendli- 
ness and interest of the staff and may dispel 
many fears before they arise. This can pay 
dividends in gaining owner confidence and 
understanding. 


v v v 


Bone, removed by aseptic technic, is easily 
stored in sterile glass jars at a temperature of 
—12C. The segment can be thawed prior to 
use, and if not immediately used in bone graft- 
ing, can be refrozen and rethawed as many as 
five times.—Report, General Surgery Commit- 
tee, A.A.H.A., 1953. 


shi v v 


In sharp contradistinction to the misplaced 
benevolence exhibited by some organizations, 
the Kentucky Humane Society—Animal Res- 
cue League, has been supplying animals to the 
University of Louisville Medical School for 
a number of years. This organization has 
provided several thousand dollars for enlarging 
the cages and runways of the animals kept 
at the school. These are positive steps in 
bettering animal welfare. 


v v v 


Tularemia, the dangerous disease of rabbits 
and other wildlife which can be transmitted to 
man, has also been diagnosed in muskrats. 
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Porcine Virus Encephalomyelitis 


In 1913, Teschen disease was limited to the 
Teschen district of Czechoslovakia. Today, 
it is found disseminated throughout Europe. 


An encephalomyelitis of hogs, the disease 
sometimes appears in sporadic incidence, af- 
fecting 35 to 40%, or even an entire herd. 
After a seven to 14 day incubation period, with 
an incubation range of from two to 15 days, 
animals exhibit initial symptoms. 

In the initial stage of acute infection, body 
temperature is noted to be 104-106 F. Af- 
fected animals exhibit fatigue and are soon 
prostrate. Others present locomotor ataxia, 
observed as staggering. 


In a few days, the second stage is reached. 
Temperature returns to normal. Paralysis is 
evident, especially posteriorally; this spreads 
to the trunk, animals stagger and slide along 
the ground, but are active. In two or three 
days there is inability to stand. Tonic and 
clonic convulsions begin to appear. Affected 
animals will sometimes creep about, but pass 
into flaccidity in terminal stages. Body tem- 
perature drops to subnormal, there is progres- 
sive paralysis, and death by respiratory fail- 
ure. Convalesence is rare, mortality can be 
80%. 

Swine chronically affected manifest fatigue, 
difficult movement, spastic paralysis, and ema- 
ciation. Appetite is normal. These symptoms 
may persist for weeks or months. There may 
be 20% mortality, due mainly to secondary 
complications. 

Teschen disease, although never recognized 
in the United States, is important because of 
implications in biological warfare, particularly 
since symptoms may be confused with variant 
strain of hog cholera, in which paralytic symp- 
toms appear in three days, and are observed 
as running movements of the legs with periodic 
rigidity. Teschen disease must be differen- 
tiated from this strain of cholera, erysipelas, 
and vitamin deficiencies. No leukopenia is 
observed in animals with Teschen disease as 
is commonly observed in cholera, and 20% 
may partially recover. Recovery is unknown 
in variant cholera. 

Nutritional deficiencies such as rickets may 
be confused. Vitamin A deficiency may be 
seen as extreme paralysis, preceded by normal 
temperature, fatigue, and circling. There may 
be blindness and convulsions. 

Pantothenic acid deficiency may be mani- 
fested as stringhalt-gait, and goose-stepping. 
Swine may become paralyzed, but convulsions 
are not observed. 
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Investigation into feeding habits, incubation 
periods, and symptomatology provides mears 
for diagnosis. Differential diagnosis is also 
possible by histopathological study of the brain 
and spinal cord and serological study. Prac- 
titioners are encouraged to forward to diagnos- 
tic laboratories nervous tissue from animals 
dying of paralysis, paraplegia, or those having 
shown other symptoms of undetermined ner- 
vous affliction. 

Dr. R. L. Knudson, BAI, Columbus, Ohio, 
has emphasized the importance of this disease. 
He stated that a few years ago the profession 
would not have given much thought to atro- 
phic rhinitis, vesicular exanthema, anthrax, 
bluetongue, or scrapie. Yet, these diseases 
have advanced from etiological nonentities to 
threatening menaces. Although only one sus- 
pected case of Teschen disease has been re- 
ported in this country, dissemination of other 
diseases suggests that this Old World infection 
may appear as an added disease problem of 
swine raisers. 
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v v v 


Frozen-semen calves are now being dropped 
in several parts of the United States. We do 
not know the exact temperature of the semen 
used, though researchers report that after ex- 
posure to ——-72 C., semen is viable and potent 
for much longer periods than obtain follow- 
ing simple cooling. It is even hinted from 
some sources that there is the possibility that 
semen from young bulls may be kept in the 
low temperature state for several years until 
the animal has been demonstrated to be a 
proven sire. Large semen banks could thus be 
made available. 


v v v 


Over 300 tons of barbiturates were sold to 
the public in 1948. This was a 400% increase 
over 1933 sales. In 1951, barbiturates caused 
over 1,000 recorded human deaths, as com- 
pared to 520 deaths in 1944. In 25% of all 
cases admitted to general hospitals with acute 
poisoning, bartiturates are the intoxicant. They 
cause 6% of the suicides, not including utili- 
zation in attempted suicide, or deaths in which 
they are an unrecognized factor. There are 
also increasing numbers of admittances of 
barbiturate psychosis to all hospitals. — Jour. 
Am. Med. Assn., 152:27 (May 2), 1953. 
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Blood Transfusion In Dogs 


‘ibe actual mechanics of taking blood from 

one dog and injecting it into another is 
a simple procedure with modern blood trans- 
fusion equipment. There are available: 

1. ACD vacuum bottles containing citrate, 
citric acid, and dextrose. 

2. Disposable collecting tubes. 

3. Disposable dispensing sets. 

When a small vacuum bottle and a perma- 
nent rubber dispensing set are used, 15 to 20% 
of thé blood is often wasted during adjustment. 
There is no waste with the disposable dispens- 
ing set, and the reaction rate, except for oc- 
casional urticaria, is practically zero. 

Blood transfusions are indicated in both 
medical and surgical diseases. Transfusions 
are made in attempt io restore normal physio- 
logical components to an animal’s circulatory 
system. The transfusion of blood in itself 
will not cure anything, but it is a most impor- 
tant temporary measure. The procedure has a 
definite place in severe parasitic anemia, es- 
pecially in young animals. Many illnesses, 
infections, and conditions leave a dog with a 
lowered hemoglobin, of approximately 50 to 
60%. Here, transfusion is sometimes indi- 
cated. Only 5% of the transfusions given in 
my practice are for hookworm disease. 


Use in Medical Diseases 


In medical diseases the following general 
tules apply: 

1. It is well to have the blood count, hemo- 
globin determination, and weight of the re- 
cipient. With this information, it is possible 
to estimate accurately enough for clinical 
purposes the amount of blood necessary to 
bring the recipient to the desired physiological 
level. 
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2. It is good practice to administer only 
20% of the recipient’s calculable total blood 
volume at one transfusion. Forty cc. of blood 
per Ib. is a round figure of blood volume, 
therefore, 20% of 40 or 8 cc. of blood per 
Ib. of recipient’s body weight is a safe amount 
to administer at one transfusion. 


Example Problem: A 30 lb. animal has 
8 gm. of hemoglobin. How much blood may 
be given at one transfusion for medical dis- 
ease, and what will be the resulting temporary 
hemoglobin? 


30 Ib. = weight of animal 
x 40 cc. = blood volume per [b. body wt. 


1,200 cc. = total blood volume. 
1200—_100=12 cc. 


Therefore, 12 cc. of blood will raise the hemo- 
globin 1%. Amount of total blood volume 
to be transfused at one time=20% 


20 x 12=240 cc. blood can be transfused 
8 gm. of hemoglobin by laboratory deter- 
mination 


8x 6.4 (100% + 15.5 gm. standard = 6.4 
conversion factor of percent of hemo- 
globin per 1 gm.) = 51.2% hemoglo- 
bin 

Roughly: 50%-hemoglobin of 30 Ib. animal 

20%-of volume added 
70%-resulting temporary hemo- 
globin of patient 


This rule can be followed in treatment of 
an animal, usually a puppy, with hemoglobin 
of 2 gm. due to severe hookworm infection, 
when this condition and low hemoglobin occur 
in absence of hemorrhagic diarrhea. A puppy, 
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or any dog, that has 2 gm. of hemoglobin and 
hemorrhagic diarrhea is near death. Many 
such animals can be saved, but it is necessary 
to approximate the blood being lost from the 
bowel, and add the 20% volume. In other 
words, one needs to transfuse enough blood 
to bring the hemoglobin of such a puppy to 
5.5 gm. or about 35% at first transfusion. In- 
cidentally, both types should be wormed just 
after or even during the transfusions. In case 
of hemorrhagic diarrhea, if this condition is 
only from hookworms, it would be well to 
retransfuse the animal as necessary to bring 
the hemoglobin to a 65 or 75% level. When 
such therapy is followed, the bowel condition 
is often spontaneously corrected within a day. 
Clinically it might be desirable, but it is un- 
necessary, to bring the hemoglobin to more 
than 35 or 40% in a puppy with the 2 gm. 
hemoglobin and no hemorrhagic diarrhea. 
When such puppies are wormed and the diet 
and iron intake adjusted, they improve daily 
and the one transfusion is usually sufficient. 
Our rule is: a puppy with hookworms which 
can be wormed, and which will eat twice 
after giving anthelmintics, does not need trans- 
fusion to overcome the hookworm problem. 
A puppy with 5.5 gm. or 35% hemoglobin is 
usually not a transfusion candidate if hook- 
worm disease is uncomplicated. 

One may find a severely affected puppy 
with body temperature lowered four or five 
degrees. This is shock from medical disease. 
With worming and blood transfusion of a 
puppy having a body temperature of 96 F., 
one will find usually that the circulatory im- 
provement resulting from transfusion causes 
the thermal regulating mechanism of the ani- 
mal to affect a normal temperature in about 
three hours. A puppy will not, from the in- 
stant of blood transfusion, maintain that ele- 
vation of hemoglobin because of the dynamics 
of equilibrium. An animal needs to adjust 
itself to the hemoglobin level that it can and 
will maintain. 


Shock is always accompanied or followed 
by water and electrolyte deficit in the circula- 
tory system, and administration of electrolyte- 


repair solutions are in order. 


“ 


Marriott states, 
. after shock and many severe situations 
of stress, the kidney loses much of its con- 
centrating capacity temporarily.” For this 
reason, it would be well to give a 5 lb. puppy 
50 to 75 cc. of lactated Ringer’s solution and 
B complex subcutaneously. Larger dogs al- 
ways. receive repair solutions of electrolytes 
and water intravenously at the rate of 10 to 
15 cc. per Ib. body weight. 


We occasionally see a litter of puppies that 
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does not need worming when they are young 
and the oral mucosa is a healthy red. One 
puppy of such a litter may have a low hemo- 
globin similar to that of severe hookworm 
infection. However, repeated fecal examina- 
tions are negative. In such instances, hemo- 
globin has been raised to about 75% in two or 
three transfusions, over a period of two or 
three days. Such puppies remained normal. 
A clinician is often aware of many things that 
he cannot explain. 


3. Sixty drops a minute is a safe rate of 
blood flow. 


4. It is a clinician’s prerogative to wait 4, 
12, or 24 hours between transfusions in medi- 
cal disease. This allows the recipient to ad- 
just itself to the transfused blood. A ten- 
pound Pointer puppy with 25% hemoglobin 
could be given 80 cc. of blood one day, or 
one half of the smallest vacuum bottle. The 
remainder of the bottle and disposable dispens- 
ing set may be placed in the refrigerator and 
the balance of the blood given to the puppy 
the following day. 


The more acute the deficit, the shorter in- 
terval between transfusions. By the same to- 
ken, animals with hemoglobin deficits of long 
standing, should be permitted longer intervals 
between transfusions. This, again, is an at- 
tempt to allow the animal to adjust itself to 
the transfused blood. 

5. It is possible to sensitize a dog to a spe- 
cific donor’s blood. Therefore, in giving re- 
peated transfusions to one dog, it is wise to 
change donors. 

6. The important problem of pyrogen re- 
actions has been eliminated with present-day 
use of sterile pyrogen-free equipment. I use 
permanent rubber saline intravenous equip- 
ment which is easily washed and autoclaved. 
The problem of caring for and sterilizing 
blood dispensing equipment is most exacting 
and takes about five times longer than for 
saline equipment. Permanent rubber blood 
dispensing sets should be washed and auto- 
claved immediately after use, and this is often 
inconvenient. If there is lapse of time, say 
a good part of a working day, between use 
and care of the permanent dispensing sets, the 
pyrogen problem presents itself. I have no 
way of evaluating this problem in the dog. 
On occasion we have had severe reactions, and 
have suspected pyrogens. For the past two 
years we have used disposable pyrogen-free 
equipment, and we have not had the first 
pyrogen-like réaction. New rubber tubing 
should be boiled in the sodium carbonate so- 
lution, washed, and then sterilized. Hf rubber 
tubing is used in blood work and not immedi- 
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ately washed and then sterilized, it should be 
treated as new tubing and again boiled in the 
sodium carbonate solution, washed, and auto- 
claved. 

7. In hundreds of transfusions I have not 
found it necessary to cross match donor and 
recipient blood. 

8. Occasionally, allergy is manifested dur- 
ing transfusion. For us, this usually occurs 
at the beginning of transfusion. Sometimes 
this allergy problem is hives at its classical 
best. First, slow the rate of transfusion. At 
this time, one may also inject an antihistamine 
into the blood dispensing set. If this condition 
of hives is extensive, we discontinue the trans- 
fusion, refrigerate the blood, and several hours 
later, using the same blood, one usually may 
continue transfusion without mishap. Fifty 
percent of the allergic conditions observed in 
our practice recover spontaneously, and the 
other 50% recover after we become alarmed 
and use any combination of adrenal cortex, 
benedryl, and oxygen. 

9. Whenever possible, we like to take the 
blood from a donor immediately before ad- 
ministering it to a recipient. Refrigerated 
blood has been entirely satisfactorily; it is 
used cold as it comes from the refrigerator. 
Following good human blood practice, re- 
frigerated blood is kept for only five days. 
Of the many methods attempted in collecting 
blood, the most satisfactory was found to be 
the simple procedure of collecting blood from 
the jugular vein. The vacuum in the recipient 
bottle is always maintained until the instant 
the blood is to be used. Sedation or anesthesia 
is never used in donors. I have never kept a 
donor that objected to being bled and prac- 
tically all our donor dogs are Greyhounds. 
For all transfusions we use ACD vacuum 
equipment and disposable collecting and dis- 
pensing blood sets. 


Use in Surgical Diseases 


Blood transfusion in surgical diseases is 
necessary only in a small percentage of routine 
Operative cases. A few indications are: 

1. Severe hemorrhage, resulting in hema- 
togenic shock. This usually arises unexpec- 
tedly during a panhysterectomy on an obese 
female in season. Carefully planned and well 
executed surgical prdcedures do not allow for 
extensive hemorrhages, but occasionally, in 
my experience, this has occurred. As little as 
10% of the circulating blood volume, which 
is only 4 cc. per Ib. of body weight, is im- 
portant to the extent that when lost, hema- 
togenic shock isa possibility. Usually, it 
takes 20 to 25% loss of the blood volume to 
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cause shock. We have all seen the animal, 
with 1,000,000 or 1,500,000 r.b.c. and corres- 
ponding hemoglobin, that is ambulatory. If 
acute hemorrhage causes a 5,000,000 count 
to drop to a 3,000,000 level, acute hemato- 
genic shock is a probability. However, rate 
of blood loss is most important. A 25% blood 
loss in 30 minutes is serious, but a 25% blood 
loss in 24 hours would not be important as 
regards hematogenic shock. 

There is no early correlation between hemo- 
globin and blood volume. In surgical diseases 
there is the problem of blood loss superim- 
posed over anesthesia, and reaction to the in- 
jury or operative procedure, and/or primary 
disease. In acute and deep shock, blood may 
be administered rapidly. 

2. In hematogenic shock — such as may 
occur during a bloodless surgical procedure, 
as at the end of an intestinal anastomosis for 
intussusception, or during open reduction of 
a fracture complicated by severe trauma— 
plasma is indicated, and may be administered 
rapidly if shock is severe. Actually, such 
animals are in a state of subclinical shock 
prior to operation, because in each case there 
was loss of plasma from the circulatory tree 
into involved tissues. Here, the proverbial 
ounce of prevention is worth more than a 
pound of cure. Plasma in large amounts in 
this type of hematogenic shock would be ideal, 
but it is usually not available. I use success- 
fully, blood transfusion. Plasma may be ob- 
tained from the top of refrigerated ACD blood. 
The amount of plasma that can, or should be 
administered to the dog at one time in hema- 
togenic shock would vary from 1 cc. to 10 cc. 
per lb. of body weight, depending upon sever- 
ity. Rate of plasma administration also de- 
pends entirely upon depth of the shock. 

3. Neurogenic shock is the type that can 
occur early in an Operation before there is 
blood or plasma loss and before there is 
trauma to any tissues. I am told this type 
of shock may occur soon after administration 
of spinal anesthesia in man. Onset of the 
shock is rapid, and treatment is use of vaso- 
constrictor drugs. I have found this type of 
condition extremely rare. 

4. There may be any combination of hema- 
togenic shock and neurogenic shock. In such 
cases, it might be impossible to differentiate 
between hematogenic and neurogenic shock, 
and blood transfusion is indicated, rather than 
vasoconstrictor drugs, which would give a false 
sense of security. Rate and amount of blood 
to be transfused in surgical diseases depends 
upon depth of shock, amount of blood loss, 
and size of the dog. 
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5. Another example: Toy Doberman puppy 
under anesthesia; ears being trimmed. Visible 
mucosa becomes pale and temperature of the 
patient drops. This is shock from surgical 
disease. Oxygen assists but will not correct the 
condition. Hot water bottles can not be 
counted on to correct lowered temperature if 
shock is severe. In some cases, external heat 
may worsen the shock. The animal needs 
blood transfusion and the dose is the standard 
8 cc. of blood or 10 cc. of the ACD mixture 
per Ib. of animal, plus the approximate amount 
of blood loss from the operation. Results of 
this procedure are usually immediate and 
satisfactory. 

In deep and unsatisfactory anesthesia from 
pentobarbital in the young animal, blood trans- 
fusion is often the only resuscitation measure 
needed. In mature animals we always start 
resuscitation measures with an intravenous 
electrolyte combination and use blood trans- 
fusion only when deemed necessary. When 
water and an electrolyte, such as lactated 
Ringer’s or normal saline are injected intra- 
venously for resuscitation in any degree of 
shock, roughly one-fourth of this fluid stays 
in the circulatory system which we are trying 
to improve, and three-fourths escapes into 
interstitial tissue. Thus, benefit is received 
for immediate circulatory use of only one- 
fourth of the electrolyte injected. Every case 
is different but the benefit of the one-fourth 
of the total fluid injected is temporary, and 
there are possible situations in shock where 
such electrolytes leak out of the circulatory 
system almost as fast as they are injected. 
When an animal in the reversible stage of 
shock is given blood transfusion, the entire 
amount of the blood stays in the circulatory 
tree and aids in resuscitation. This is of ut- 
most importance in many situations of re- 
suscitation and surgical disease. 

6. In the surgical problem of pyometra, 
some of these animals will have hemoglobin 
of 50 or 60%. This lowered hemoglobin and 
the usual tissue fragility may be caused by 
the infected uterus. I usually do not attempt 
to build these dogs to proper surgical status, 
but operate immediately and begin transfusion 
as soon as the peritoneum is closed. This is 
prophylactic in preventing shock and is ad- 
ministered slowly. Such transfusion improves 
circulation and these dogs are often ambula- 
tory the day of surgery. 


Summary 


Blood Transfusion in Medical Disease: 

1. Blood count, hemoglobin, and weight of 
recipient are needed to calculate need. 

2. One-fifth of 40 equals 8 cc. per Ib. per 
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transfusion. 

3. Rate of transfusion should be 60 drops 
per minute. 

4. Four to 24 hours should elapse between 
transfusions. 

5. In repeated transfusions the donor should 
be changed so that the recipient is not sensi- 
tized to donor’s cells. 

6. No pyrogen reactions result with use of 
sterile disposable equipment. 

7. Cross matching is apparently unnecessary 
in the dog. 

8. In event of allergic reaction, reduce rate 
of transfusion. If severe, temporarily dis- 
continue. Cyanotic recipient can use oxygen 
and antihistamines in that order. 

9. Fresh whole blood is desirable. 


Blood Transfusion in Surgical Disease: 

1. In severe hemorrhage (hematogenic 
shock), amount and rate of transfusion de- 
pend upon depth of shock, amount of blood 
loss, and size of the animal. 

2. In hematogenic shock and bloodless op- 
erations, plasma would be best though it is 
usually unavailable. Amount of plasma would 
be 1 to 10 cc. per Ib.. Rate of transfusion of 
blood or plasma depends upon depth of shock. 

3. In any combination of neurogenic and 
hematogenic shock, rate of blood transfusion 
depends upon depth of shock. Amount of 
blood transfused depends upon amount of 
hemorrhage, weight of dog, and depth of 
shock. 

4. In operation for pyometra, if there is 
no apparent shock, transfusion should be 
started when the peritoneum is closed, and 
administered slowly. This is prophylactic in 
preventing shock. 
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Editor's Note. In response to request, 
the author of this report has agreed to 
present a separate discussion on the use 
of plasma. This will be followed by clini- 
cal reports to emphasize indications. 
Both of these papers will be presented in 
subsequent issues of VETERINARY 
MEDICINE. 
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Canine Strongyloidiasis 


GEORGE R. BURCH,* D.V.M., and FRANK A. EHRENFORD,* Ph.D., 


“ANINE parasitic infections caused by 

4 Strongyloides have received little consid- 
eration from practicing veterinarians. It is pos- 
sibie that this internal parasite is common in 
this country, and has been overlooked. Most 
fecal flotation tests routinely in use greatly 
distort or do not reveal larvae and therefore 
are not suitable for diagnosis of this parasitic 
infection. 

Lucker* published an excellent coverage of 
disease produced from the standpoint of oc- 
currence, description of the parasite, and diag- 
nosis. The adult female is” extremely small 
(approximately 2.2 mm.) and is found in the 
mucosa of the small intestine. Here the para- 
site deposits eggs which embryonate rapidly 
and ultimately reach the lumen of the intestine. 
As a rule, only first stage, non-infective larvae 
are found on fecal examination, but occasional 
ova are Observed. The life cycle is unusual 
in that some young larvae discharged in the 
host’s feces may develop into third stage, or 
infective larvae, while others develop into a 
generation of free-living males and females 
(entirely dissimilar to parasitic females). Free- 
living females lay eggs which embryonate 
quickly and from which hatch small, first stage, 
non-infective larvae. The latter develop rap- 
idly into the third stage, infective larvae. In- 
fective larvae penetrate the skin efficiently, 
and infection may also be produced by in- 
gestion. 


Diagnosis 


Two methods of diagnosis are recom- 
mended: (1) Direct fecal smear examined 
under low power magnification, and (2): flo- 
tation technic using 33% zinc sulfate solution. 
A third method of scraping the intestinal mu- 
cosa to obtain adult parasites can be used at 
autopsy. 

The smear technic is only practical in those 
cases having large numbers of larvae in the 
stool. Smears tend to be more accurate in 
infected dogs passing considerable mucus. The 
preferred technic that can be used routinely 
in all small animal practices is the flotation 
method using a solution containing 33% zinc 


*Pitman-Moore Research Farm. 
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ia r ee 
Fig. 1. Magnification of Strongyloides larvae from 


a puppy. X100. (Debris from the mucoid stool has 
interfered with clearness of the field.) 


sulfate. The solution is added to several grams 
of feces, as is done with sodium nitrate or 
sugar, the mixture passed through a strainer, 
and liquid portions centrifuged. This solution 
floats larvae; a sample removed from the sur- 
face is applied to a slide for examination 
under low power magnification: The exami- 
nation should be completed within 15 minutes 
after adding the solution to feces. Prolonging 
larval exposure to the solution results in gross 
distortion. If the test is conducted without 
delay, live larvae may be observed. Freshly 
collected fecal material is to be preferred for 
the flotation procedure. 

Larvae found in fresh stool samples are 
characterized by a muscular, rhabditoid esoph- 
agus which extends more than one-third the 
length of the body, terminating in a bulb. 
Figures 1 and 2 depict larvae under low-power 
magnification. These larvae are characteristic 
of those routinely observed following zinc 
sulfate flotation. 


Clinical Disease 


This parasite can easily become established 
in susceptible dogs by exposure to infective 
larvae. Approximately three weeks are re- 
quired to establish infection to a degree that 
larvae can be obtained on fecal examination by 
flotation. 

Our study with dogs harboring this parasite 
indicates that this infection is similar to that 
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of other parasites, in that clinical evidence may 
or may not be present. Probably the clinical 
manifestation portrayed by an individual ani- 
mal is in relation to (1) stage of the infection, 
(2) physical condition, and (3) presence 
of other infections. Dogs that are consistent 


















































Fig 2. Magnification of Strongyloides larvae in 
comparison with Toxocara ova. X100. 







shedders of larvae frequently do not demon- 
strate clinical evidence of infection. 

The disease must be considered from the 
standpoint of an intestinal infection. The only 
clinical observation associated regularly with 
infection has been abnormal stool passage. 
(Fig. 3) Character of stools may vary from 
severe, profuse mucoid state to an occasional 
soft fecal passage. In general, the more dras- 
tic the diarrhea the greater the larval passage. 
Spindler,’ reporting on a controlled experiment 

° with S. ransomi in pigs, stated that symptoms 
from this parasitic infection were failure to 
grow, loss of hair, weakness, irritability, 
diarrhea, muscle soreness, and stiffness. Craig* 
recorded the following symptoms in man in- 
fected with S. stercoralis: purius, irritating 
non-productive cough, pneumonitis, dyspepsia, 
diarrhea, (frequently alternating with periods 
of constipation), abdominal pain, abdominal 
tenderness, nausea, vomiting, and urinary in- 
continence. The wide variety of symptoms is 
a result of extensive tissue invasion by the 
parasite. Larvae invade the skin, migrate to 
lungs, bore through tissues of the intestinal 
wall and have been found in the myocardium, 
liver, gall bladder, and kidneys. In experimen- 
tal dogs, these larvae have been demonstrated 
in cerebral blood vessels and perivascularly in 
pools of blood in the cerebellum, meninges, 
and choroid plexus. 

Figure 4 portrays a mature mongrel dog 
which succumbed to this disease. Chronic 
diarrhea resulted in dehydration, emaciation, 
and exhaustion. This animal continued to 
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eat normally until just prior to death. In this 
extreme type of case, blood may be observed 
in the stool passage. 

Figure 5 illustrates the disease in a Cocker 
Spaniel puppy which later succumbed. In this 
instance, the dog had concurrent distemper. In- 
clusion bodies were found in the tissues on 
histopathologic examination. 

It has been noted consistently that diarrheic 
stools from Strongyloides cases have an of- 
fensive, putrid odor. Clinicians should investi- 
gate the possibility of this infection in all 
cases of diarrhea which do not respond to 
enteric therapy. 

Graham‘ .has emphasized ability of these 
larvae to penetrate the skin. The possibility 
of dermatitis resulting from this parasitic in- 
fection should be considered. 


Treatment 


In table I is presented the regimen of eight 
therapeutic agents used on 12 dogs passing 
larvae in stools. Treatments did not free these 
dogs of infection. Post-dosing stool examina- 
tions, conducted from three days to several 
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Fig. 3. Typical mucoid stools from puppy infected 
with Strongyloides. 


months following dosing, continued to reveal 
larvae. This study failed to reveal any thera- 
peutic approach that could be recommended 
to eliminate the parasite. 

Werner’ reported on the apparently success- 
ful use of caricide® in a case of canine 
strongyloidiasis. Misener* reported on the use 
of phenazoid®’ in treatment of this disease in 
a single dog. Prewitt’ diagnosed and treated 
a Boston Terrier puppy with bismuth violet, 
potassium arsenite solution (Fowler’s), and 
caricide, but this treatment did not effect 
cure. At this time, it appears that the only 
moderately satisfactory drug used to treat the 
infection in man has been gentian violet. 7e¢ 
average case is treated with a 1 gr., coaie 
tablet, one hour before meals, three times daily 





®1 Lederle Laboratories, Pearl River, N. Y. 
#2 Pitman-Moore Co., Indianapolis, Ind. 
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TABLE 1. Record of Treatment Used Unsuccessfully to 
Eliminate Larvae from the Stool in 
Canine Strongyloidiasis 











sy Dog No. Preparation Dosage 
Schedule 
1. Pointer, 24 Ib. vetatycin®* 300 mg. b. i. d. 
for 7 days 
2. Mongrel, 8 Ib. vetatycin 200 mg. b. i. d. 
for 7 days 
3. Spaniel, 25 lb.* nikophen®‘ 1 tab. t. i. d. 
for 10 days 
Same enseals®® 1 gr bo i de 
gentian violet for 7 days 
Same terramycin 750 mg. b. i. d. 
for 6 days 
4. Spaniel, 18 lb.* _caricide 400 mg. daily 
: for 9 days 
Same gentian violet 1 gr. b. i. d. 
for 7 days 
5. Mongrel, 16 Ib.* phenothiazine 2 gm. for 3 
days 
Same vermiplex®® 2 $2 cap. for 
2 days 
Same PVP Iodine 1 gm. b. i. d 
for 2 days 
6. Spaniel, 18 lb. caricide 200 mg. b. i. d. 
for 3 days 
7. Spaniel, 25 Ib. gentian violet % gr. tab. b. i. 
d. for 8 days 
8. Spaniel, 6% Ib.* caricide 200 mg. as one 
dose 
Same terramycin 250 mg. b. i. d. 
for 5 days 
9. Pointer, 30 Ib. gentian violet % gr. tab. b. i. 
d. for 21 days 
10. Spaniel, 18 lb. = phenothiazine 1 gm. daily for 
10 days 


11. 


_ 


Mongrel, 19 Ib. phenothiazine 2 gm. daily for 

7 days in feed 
12. Mongrel, 15 Ib. phenothiazine 2 gm. daily for 
7 days in feed 








*Treatments successive 


®*Pitman-Moore Co., Indianapolis, Ind., erythro- 
mycin. 

®‘*Pitman-Moore Co., Indianapolis, Ind., poultry 
anthelmintic tablet containing nicotine, phenothia- 
zine, and di-phenthane 70. 


®@*Eli Lilly Co., Indianapolis, Ind. 
®*Pitman-Moore Co., Indianapolis, Ind. 


until 50 gr. have been administered. The drug 
has also been introduced intravenously in 0.5% 
aqueous solution’. 


Comment 


Frequently, a dog known to have had the 
infection previously will suddenly pass a typical 
mucoid diarrheic stool with a heavy larval 
count, even though repeated prior flotation 
tests have been either negative or low in count. 
All dogs which have had infection should be 
considered potentially dangerous to susceptible 
dogs. If only a few larvae are passed in a 
24-hour period, under favorable conditions, it 
is possible for serious clinical symptoms to 
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Fig. 4. Mature dog which died from parasitic 
infection. 


ultimately occur in susceptible contact animals. 

The fallacy of current treatment is that 
even though eventually effective, larvae may 
be passed for a protracted period. This fea- 
ture makes evaluation of therapy extremely 
difficult and from the standpoint of the prac- 
ticing veterinarian, places such therapy in a 
questionable category. It should be noted that 
some animals apparently will cease spon- 





Fig. 5. Spaniel puppy with clinical strongyloidiasis. 


taneously to eliminate larvae, but veterinarians 
should always conduct at least three zinc sul- 
fate flotation fecal examinations at three-day 
intervals before pronouncing the animal cured. 
Since symptoms of diarrhea may be due partly 
to bacterial complication, routine clinical use 
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of antibiotics and sulfonamides in conjunction 
with other enteric formulations has produced 
clinical recovery in many cases. Unfor- 
tunately, however, this type of cure in strongy- 
loidiasis can result in failure to diagnose the 
primary disease, so that a recovered animal 
can be a spreader of the infection. Once the 
parasite gains entry into a kennel, it has ability 
to spread to all susceptible dogs. The poten- 
tial danger of non-clinical cases must be con- 
sidered from the standpoint of human infec- 
tion, even though pathogenicity of canine 
species for man is debatable. Undoubtedly, 
from a veterinary standpoint, a moral prob- 
lem exists as to the advisability of recommend- 
ing an animal known to have the infection as 
a house pet. 


Concurrent symptoms of the distemper com- 
plex and strongyloidiasis present a problem 
in diagnosis since it is difficult to estimate how 
much of the disease condition occurring in the 
animal is a result of the parasitic invasion. As 
in hookworm disease and clinical coccidiosis, 
the parasite probably weakens and predisposes 
the animal to other diseases. Strongyloidiasis 
has been observed in dogs having encephalitis 
(champing convulsions) and canine distemper 
(typical pneumonic type). One case, having 
the clinical diarrheal pattern at infrequent in- 
tervals, manifested chronic non - productive 
cough for several months. 


Our experience indicates that an incidence 
ranging from 3 to 4% exists in dogs from 
Indiana and surrounding states. When infec- 
tion occurs in a kennel, incidence can be 30 to 
50% due to conditions of endemic foci. It 
appears that especially judicious isolation and 
cleaning procedures must be used to control 
spread in kenneled dogs. 


Summary 


Canine strongyloidiasis can be easily and 
conveniently diagnosed by using a 33% zinc 
sulfate flotation technic. Infection is charac- 
terized by persistent or intermittent diarrhea 
with presence of larvae. Eight different types 
of therapy in 12 cases failed to eliminate larvae 
from the stools. Practical treatment for this 
infection has not been found. 


Sincere appreciation is acknowledged to Dr. 
R. D. Turk, Dr. George L. Graham, Dr. James 
H. Yarborough, and Dr. Robert J. Cyrog for 
their interest in this problem and for assistance 
in preparing this paper. 
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Space Requirements for Laying Flocks 


The Nutrition Council of the American 
Feed Manufacturers Association has approved 
the following space requirements for laying 
hens: 

Floor. A minimum of 300 to 400 square 
feet per 100 birds should be allowed when 
birds are in continuous confinement. This 
total space includes area covered by roosting 
pit and allows three to four square feet per 
bird. 

Feeders. A minimum of 32 linear feet of 
feed hopper space should be provided for 100 
layers. Four, four-foot feeders open to birds 
from both sides provides 32 feet. 

Waterers. A minimum of -one, eight-gallon 
waterer or equivalent, for 100 layers should 
be provided. When automatic float waterers 
or continuous jet waterers are used, one should 
be sufficient for 300 layers. 

Roost. A minimum of from 50 to 58 feet 
of roost space for each 100 birds should be 
provided, depending upon the size of the birds. 
This allows six to seven inches each; however, 
birds in a warm climate may require up to 
nine inches. 

Nests. A minimum of 20 individual box-type 
nests should be allowed for 100 birds. 


v v v 
intra-arterial Transfusion in Shock 


In the Journal of the International College 
of Surgeons for November 1952, Bingham in- 
dicates that victims of shock due to gross 
traumatisms, severe burns, acute cardiac arrest, 
or surgical procedures, were benefitted more by 
intra-arterial than by intravenous transfusion. 
Such transfusions were also useful as preven- 
tive measures in operative shock, which may 
occur suddenly. 
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Social Security for Veterinarians 


The Eisenhower administration is proposing 
that social security coverage be extended on a 
compulsory basis to include approximately 
6,500,000 persons, including self-employed 
professional persons. According to an edito- 
rial appearing in the Journal of the American 
Medical Association (152:13 [Aug. 15], 
1953), the American Medical Association, the 
American Dental Association, and the Ameri- 
can Bar Association are opposing the plan. 

Legislation was introduced by the chairman 
of the House Ways and Means Committee, 
Daniel A. Reed, (R., N.Y.) by request of the 
administration. A subcommittee is currently 
studying the entire structure of the social se- 
curity plan and those bills previously intro- 
duced pertaining to voluntary pension plans. 

The A.M.A. is proposing that physicians be 
permitted to handle their own retirement prob- 
lems by deferring payment on U. S. income 
taxes on a portion of their income to be placed 
in restricted retirement plans. 

Insofar as we are aware, no census has been 
made of prevalent veterinary opinion on this 
important matter. It is understood that the 
American Veterinary Medical Association has 
taken appropriate action. 
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Diet Formula for Orphan Puppies 


Mixtures of cows’ milk, to which lime 
water is added in varying amounts, have been 
recommended for orphan puppies by many 
breeders for years. Such mixtures are de- 
ficient in essential fat, protein, calcium, and 
phosphorus, are too high in lactose, and un- 
balanced in vitamin proportions, according to 
Dr. Mark L. Morris. 

It is recommended that a formula be pre- 
pared simulating as closely as possible bitch’s 
milk. Fat content should be raised to approxi- 
mately 12% by additions of cream, butter fat, 
corn oil, lard, or egg yolk to either whole or 
diluted condensed milk (one part of milk to 
one of water). Vitamins, particularly those of 
the B complex group, should also be added to 
balance the formula. 

There is also available canned concentrate 
which, when prepared according to directions, 
constitutes a well-controlled balance of nutri- 
ents essential to health and growth of puppies. 
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Charolaise Cattle Seized by 
United States Customs 


In a U. S. Department of Agriculture press 
release dated August 4, 1953, it was stated 
that the Agriculture Advisory Committee had 
recommended that the Charolaise cattle, 
recently seized in Louisiana either be returned 
to the country of origin or otherwise disposed 
of in a manner satisfactory to the Department. 

A herd of Charolaise cattle, originating from 
an area in Mexico where Texas fever ticks are 
prevalent and where foot-and-mouth disease 
existed prior to the eradication campaign from 
1947 to 1952, are alleged to have been 
smuggled into Louisiana. These cattle, ap- 
praised at slightly more than $1,000,000., 
were seized by the United States Customs. 
They are now under state quarantine on prem- 
ises in Louisiana and are being subjected to 
frequent and thorough inspection pending in- 
vestigation of the smuggling charge. This 
matter will have to be established by the courts 
before action involving disposition of the cattle 
can be taken. 


Survey of Virus Diseases of Dogs 


A survey conducted by the New York State 
Veterinary Medical Society’s Small Animal 
Practice Committee is reported in Veterinary 
News for July-August 1953. 

Thirty-three veterinarians practicing in the 
metropolitan area of New York submitted 
answers to a prepared questionnaire, which in 
summary revealed that 82%. routinely admin- 
ister canine distemper antiserum to protect 
susceptible hospitalized dogs; only 6% depend 
upon careful isolation and sanitary measures. 
In response to the question of what methods 
were used to produce permanent immunity to 
distemper, 9% employ a series of two or three 
injections of inactivated vaccine, 36% adminis- 
ter one dose of live-virus vaccine, 48% employ 
both the above methods, and 6% use a combi- 
nation of both inactivated and live virus ac- 
cording to the Laidlaw Dunkin technic. 

Commenting in the same publication, Dr. 
James A. Baker, director, Veterinary Virus 
Research Institute, Cornell University, Ithaca, 
stated that protection of dogs against distemper 
infection must begin earlier than has ordinarily 
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been practiced. He also recommended that 
the bitch be vaccinated after breeding, regard- 
less of previous immunization. This could be 
expected to boost antibody content of colos- 
trum and thus assure protection of suspectible 
puppies. Maternal protection might be con- 
sidered to last at least for one month after 
which time puppies may be protected by re- 
peated injections of hyperimmune serum at 
ten-day to two-week intervals until ten weeks 
of age at which time permanent immunization 
may be begun. 


Kennel Cough 


Kennel cough can be reduced to a minimum 
by adherence to cage sanitation, sterilization of 
feed and water utensils, avoidance of over- 
crowding, and the use of ultraviolet lights. 

Requirements governing the satisfactory 
use of ultraviolet lights are that they must 
be: (1) used throughout the hospital, (2) in- 
stalled on a square-foot basis to assure ade- 
quate coverage, (3) cleaned at regular inter- 
vals, and (4) completely changed every 12 
to 18 months. 

Before installing lights in our hospital five 
years ago, we were plagued with kennel cough, 
especially during the busy summer boarding 
season. Since that time this condition has 
not been a problem. Cost of original installa- 
tion and maintenance is not prohibitive—W. 
G. Magrane, D.V.M. 


v v v 


In a recent article discussing fowl paralysis 
(Poultry Dig., 12:276 [May], 1953) breeders, 
hatcherymen, editors, physicians, and virtually 
everyone has his say concerning eticlogy. The 
sum result is that one incriminates faulty in- 
cubation while another denies that it plays a 
part; some condemn the feed, others point the 
finger at ah “unbalanced physical system”; 
one blames “breeding inconsistencies”; some 
claim no knowledge whatsoever as to cause. 

Many have been allowed to voice an opinion 
except, noticeably, the veterinarian. 
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Simondsia paradoxa, a helminth originally 
peculiar to Europe, has been reported as oc- 
curring in Indian swine. The parasites are 
small, slender, and deep red. Males are deep- 
ly embedded in the gastric mucosa, at times 
located in deep tunnels, while the females are 
enclosed in cysts underneath the mucosa. No 
treatment is suggested. — Indian Vet. Jour., 
March 1953. 
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Garbage Feeding Costly 


A periodic news sheet called Timely Topics, 
published by the College of Veterinary Medi- 
cine, University of Illinois, Urbana, is the 
source of information pointing out costly 
hazards of feeding raw garbage to swine. 

Eradication efforts and other direct losses 
due largely to raw garbage feeding have been 
estimated as follows: 


Vesicular exanthema $15,000. a day. 
Foot-and-mouth disease $200,000,000. 
a year (in event of an outbreak) 


Public health veterinarians have pointed out 
that the incidence of trichinosis and tubercu- 
losis, which are communicable to man, are 
greatest among garbage-fed hogs. Other dis- 
eases that may be spread by uncooked garbage 
are: erysipelas, vesicular stomatitis, and hog 
cholera. Animal mortality and morbidity losses 
due to these diseases are not estimated but are 
known to be large. 

The swine industry can not afford these 
losses. 

Information on garbage cooking equipment 
is available in the pamphlet, Equipment for the 
Heat-Treatment of Garbage to Be Used for 
Hog Feed, issued jointly by the U. S. Depart- 
ment of Agriculture and the Public Health 
Service, Washington, D. C. The Agricultural 
Extension Service of the University of Massa- 
chusetts, Amherst, has also assembled special 
information on the subject in Special Circular 
210, Agr. Eng. and Eng. Ext. Series, 183. 
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According to Gunnison and Jawetz, (Jour. 
Lab. Clin. Med., 42:163 [July], 1953) anti- 
biotic sensitivity discs are at best only qualita- 
tive guides to distinguish sensitive from in- 
sensitive organisms. They fail sometimes even 
in this distinction. Use of discs impregnated 
with two antibiotics, for the purpose of demon- 
strating antibiotic synergism or antagonism, are 
not only valueless, but actually may be ‘nis- 
leading. 


Horse Meat Supply 


Rate of depletion of horses for slaug 
is reported as approximately 1,000,000 a yar. 
It is anticipated that the supply may be 
hausted within three years and that mar«ets 
will close suddenly. Veterinarians who ‘se 
horse meat to supply fresh food substa ice 
should consider substitution and new sou:-es 
of supply of fresh food for hospitalized < ni- 
mals. 
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Production Task of the 
American Farmer 


If the forecasting experts are reasonably 
correct in the matter of population trends, and 
if we are to maintain our present rate of con- 
sumption of meat, milk, and eggs, the follow- 
ing figures will provide a rough idea as to the 
mavnitude of the production task facing the 
American farmer. Each year it will be neces- 
sary to produce 

-151 million more pounds of beef requir- 
a quarter million extra steers averaging 

000 Ib. 

--176 million more pounds of pork requir- 

g 1% million 200-lb. hogs. 

--73% million more pounds of chicken 

t requiring 24% million 3-lb. fryers. 

~-14 million more pounds of turkey requir- 

g 800,000 20-lb. birds. 

-—84 million dozen more eggs requiring 5% 

ijion extra hens. 

—-112% million gallons more milk requiring 
180,000 additional dairy cows. 

if the American farmer is to meet the anti- 
cipated food production needs of the future 
and do so at a reasonable profit, it must be 
recognized that he can not do so on a self- 
sufficient basis. He must realize that, im- 
portant as his individual efforts may be, maxi- 
mum results in crop and livestock production 
must represent the best in the way of applied 
information from many closely allied fields. 
In other words, he must depend upon others 
to do for him those things which through 
specialization they can do better than he. 
No one is better qualified to assist him in his 
livestock and poultry disease problems than 
his local veterinarian. There is no substitute 
for a prompt and accurate diagnosis as the 
basis of effective treatment.—Nutrition News 
Bulletin, April 1953. 


v v 


A major limiting factor in achievement of a 
more profitable livestock industry is the eco- 
nomic burden imposed by animal diseases. 
These limit production not only directly, but 
indirectly through expenditures for preventive 
and therapeutic agents. 


v v v 


Although no evidence has been presented 
relative to causal relationship between histo- 
plasmosis of man and dog, the dog should be 
considered as a potentially dangerous source of 
Histoplasma capsulatum because it can be dis- 
seminated via sputum, saliva.or vomitus, feces, 
and urine.—Am. Rev. Tuberc., 63:538, 1951. 
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International Veterinary 
Congress News 


The XV International Veterinary Congress 
opened at the magnificent Musical Concert 
Hall in Stockholm, Sweden on August 9, 1953. 
The dignity of the occasion was reported to be 
in keeping with the importance of veterinary 
professional service to the economics of all 
nations. 


A group of veterinarians from the United 
States sailed from Montreal, Canada, immedi- 
ately after the close of the A.V.M.A. Con- 
vention in Toronto. This group toured Eng- 
land, Scotland, and Norway, prior to arrival 
in Stockholm. A second group arrived from 
New York by air. 


Among distinguished veterinarians of many 
countries given places of honor on the plat- 
form at the opening session were Dr. B. T. 
Simms, chief, Bureau of Animal Industry, and 
Dr. W. A. Hagan, dean, New York State 
Veterinary College. 


Registration was reported to be 1,000 men 
and 500 women. 
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Milk as Semen Diluent 


In a report of the March 9, 1893 meeting 
of the Kansas Veterinary Medical Association, 
it is recorded, among other things, that Doctor 
Welch of Salina gave an interesting account of 
artificial impregnation of a mare. “The semen 
was caught in a receptacle, mixed with warm 
milk, and by means of a small rubber tube 
and funnel was forced into the uterus. The 
mare was impregnated.” 

In the Journal of Dairy Science (p. 173, 
Feb. 1953) the fertility and motility of bovine 
spermatozoa in boiled milk is discussed. It is 
concluded in this article that milk, properly 
treated, may well be used as an easily pre- 
pared, practical diluent for bovine semen. 

In a measure, history repeats itself. 


v v v 


Notice to Subscribers 


The publishers have made arrangements to 
have volumes of VETERINARY MEDICINE bound 
carefully and economically at our Authorized 
Book Bindery. 

Simply write for details to: 

VetMed 
Box 776 
Highland Park, Il. 





———s= PRINCIPLES OF ANIMAL HEALTH =—— - 


R. R. DYKSTRA, D.V.M. 
Manhattan, Kansas 


Big Head in Sheep 


Now that the hot, cloudless days of mid- 
summer,- with attendant weed growth, are here, 
we have received several inquiries about lambs 
with swollen ears and general edematous con- 
dition of the head region. Veterinarians recog- 
nize this as big head (tetradymia). In addi- 
tion to the head edema, liver and kidney 
lesions have been observed at autopsy. The 
anomaly is generally conceded to be photo- 
sensitization due to bright sunlight and con- 
sumption of various weeds, such as coal-oil 
weed, St. Johnswort, spineless horsebrush, little 
leaf horsebrush, buckwheat, and others. Per- 
mitting only night grazing and cutting weeds 
are approved methods of prevention. 

When first observed during the earlier stages 
of the condition, affected animals should be 
carted, not walked, to a shady spot, and 
emollients applied to swollen areas. Some 
antibiotics have been used, but their value is 
open to question in a toxemia of this nature. 

In South Africa a somewhat similar clinical 
ailment of young rams, with head wounds re- 
sulting from fighting, is ascribed to Clostridium 
novyi. This is not the big-head of the sheep 
ranches of midwestern United States. 


v v v 


There is evidence that so-called X disease is 
in reality a poisoning traceable to highly 
chlorinated naphthalene generally employed as 
a preservative of wood, and found also in high- 
compression lubricants. Gross changes are 
hyperkeratosis, lesions in the digestive tract, 
fibrotic liver changes, and occasionally renal 
hemorrhage. It appears that the naphthalene 
compound may produce its effect through in- 
gestion of contaminated feed or by direct or 
indirect contact. The latter is most frequent 
when naphthalene has been used as a wood 
preservative. 

Whenever the ailment occurs, a thorough 
survey should be made to determine, if pos- 
sible, source of contamination so that it may 
be removed. It is alleged that modern oils 
and greases do not now contain chlorinated 
naphthalene. Mild cases recover when removal 
of source has been accomplished. In more 
severe cases, handling is symptomatic with out- 
come questionable. 


424 


Toxicity of Dips Containing 
Chlorinated Hydrocarbons 


Sheep ranchers inform us that some of their 
ewes have died following dipping in benzene 
hexachioride and lindane solution. Inquiry 
reveals that stricken ewes were in poor physical 
condition. 

Veterinarians having experience in dipping 
procedures are aware of hazards connected 
with dipping of thin, old ewes. (See VETERI- 
NARY MEDICINE, 48:53 [Feb.], 1953). 
Chlorinated hydrocarbons, including BHC and 
lindane, should be used with caution. General 
observations on the use of these products in- 
clude: Animals to be dipped must be in good 
physical condition; the dip must be warm 
enough to avoid chilling — 80 F. or up to 
100 F.; the dip is less effective when it is 
dirty; used dip is toxic for fish and vegetation; 
alkali and hard water in general should not 
be used in preparing the dip; strength or con- 
centration of the dip is important. 

Both BHC and lindane are to be used on 
the basis of their gamma isomer concentration 
so that the final dip will contain 0.025% of 
the isomer. If, for example, the BHC wettable 
powder has a 6% gamma isomer concentra- 
tion, use 3% Ib. for each 100 gal. of water, or 
2 lb. if the powder concentration is 10%, and 
1% Ib. if it is of 12% strength. To prepare dip, 
wettable powder having 25% strength should 
be added at the rate of 13 oz. in each 100 
gal. An emulsified preparation having 25% 
strength should be added at the rate of 4/5 pt. 
per 100 gal. of water to make dip of desired 


strength. 

Ranchers prefer these preparations because 
a single dipping is effective, but improper use 
or improper concentration may be hazardous. 
Rams, mature sheep, and lambs should be 
dipped separately. Very small lambs require 
hand dipping. 


v v v 


Research by the U. S. Bureau of Animal 
Industry indicates that “the occurrence of cal- 
culi in steers and wethers and experiments 
with rats have indicated that the amounts of 
silica and vitamin D in the feed influence cal- 
culi formation.” 
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JAMES H. STEELE, D.V.M., M.P.H. 
Atlanta, Georgia 


Duration of Immunity Against 


Rabies in Dogs 


In a recent report prepared by Tierkel, Kis- 
sling, Eidson, and Habel on duration of im- 
munity against rabies, an excellent review is 
presented of advances since 1945. It points 
out that Johnson’s experiment published in 
1945 was the first contribution on duration of 
rabies immunity in dogs. Results of this ex- 
periment demonstrated that a single injection 
of phenolized vaccine would provide relatively 
good protection for one year. It was on the 
basis of this work and subsequent field trials 
that the single dose method of animal rabies 
vaccination was put intd universal practice. 


Adaptation of the Flury strain (human iso- 
late in Georgia) of rabies virus to the develop- 
ing chick embryo by Koprowski and Cox pre- 
pared the way for a new type of vaccine, a 
living agent. This agent was attenuated by 
many passages in chick embryos until it was 
safe for animal use. These advances led to a 
comparative 12-month vaccination study using 
the Flury strain chick embryo modified living 
virus vaccine and the phenolized inactivated 
vaccine. Results favored the chick embryo 
vaccine. In this group, none of the 25 vac- 
cinees that were challenged died, while among 


TABLE 1. Summary of Comparative Canine Rabies 
Vaccine Experiments 


Rabies 
mortal. % 
ratio Mortal. 


6/52 11.5 
41/52 78.9 


0/25 0.0 
3/22 13.6 
18/25 


3/25 
8/19 
21/23 


0/32 
0/30 
0/31 
0/30 
18/33 


0/30 
8/34 








Per. bet. ‘gre 
vaccin. 
& chal. 


Vaccine Author 





Phenolized 
Controls 


Chick Embryo 
Phenolized 
Controls 


Chick Embryo 
Phenolized 
Controls 


Chick Embryo 
Phenolized 

U-V Irrad. 
B.E.-Ca.Ac. 
Controls 


Chick Embryo 
Phenolized 

U-V Irrad. 7/30 
Controls 31/36 


*39-month experiment 
are recorded in third 
llenge. 


12 mo. Johnson 
Koprowski 


12 mo. Black 


Koprowski 
Black 


Tierkel 
Kissling 
Eidson 
Habel 


Tierkel* 
Kissling 
Eidson 
Habel 


23.3 39 mo. 


86.1 








not complete. Results here 
month of observation after 
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dogs immunized with phenolized vaccine, three 
of 22 succumbed. In nonvaccinated controls, 
18 of 25 died. 


A 24-month study by Koprowski and Black 
resulted in three deaths in 25 chick embryo 
vaccinated animals and eight deaths in 19 
phenolized vaccinated animals, resulting from 
unusually severe challenge with virus which 
caused 21 deaths among 23 controls. This 
further supported the value of chick embryo 
vaccine. 


A similar comparative study by Tierkel, 
Kissling, and Eidson using four different im- 
munizing agents over a 24-month period and 
three different agents over a 39-month period 
was performed at the Communicable Disease 
Center Virus Laboratory at Montgomery, 
Ala., during the past four years. Results of 
the 24-month study indicate that all agents 
used by intramuscular injection gave com- 
plete protection. Vaccines include chick em- 
bryo, phenolized, ultraviolet attenuated, and 
benzene ether calcium acetate-washed material. 
Among nonvaccinated controls, 18 of 33 died. 


Of greatest- interest at this time is the cur- 
rent experiment in which three different vac- 
cines — chick embryo, phenolized, and ultra 
violet attenuated — have been used. In this 
experiment, 31 of 36 nonvaccinated controls 
have died. Chick embryo vaccine has pro- 
vided solid protection since challenge four 
months ago. None of the 30 dogs in this 
group developed rabies. Among the pheno- 
lized vaccinees, eight of 35 died. In the ultra- 
violet irradiated vaccine treated dogs, seven of 
30 succumbed. This last experiment is still 
in progress and final report will not be made 
until 1954. Table 1 summarizes the above 
experiments. 


These experiments speak well for advances 
in canine rabies immunization. It should be 
remembered that the experiment of Tierkel 
et al. followed the intramuscular injection 
method of administering vaccine. This method 
appears to provide greater protection. Chick 
embryo vaccine no doubt is the best immuniz- 
ing agent in these experiments. A recent re- 
port by Komarov and Hornstein states that an 
Israel street rabies virus isolate, attenuated in 
chick embryos since isolation three years ago, 
provides protection against the standard chal- 
lenge virus. Komarov also points out it prac- 
tically has lost its ability to produce disease 
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by the intercerebral or intermuscular route in 
mice, rabbits, hamsters, and dogs. 


All of these research activities will benefit 
human and animal health. Eradication of 
rabies in animals is still the objective of public 
health authorities. Support of all veterinarians 
is needed to inform and educate the public 
in their practice communities. 


v v Vv 


Cat Scratch Fever 


Cat scratch fever is a self limited disease 
resembling tularemia. Symptoms are malaise, 
fever, and enlargement of regional lymph 
nodes. It is thought that the infection is pro- 
duced by a virus that is probably related to 
the psittacosis group. 


The transmission of the disease is not com- 
pletely understood. The much maligned cat 
is beginning to be thought of as a carrier. 
Intradermal tests on cats that are thought to 
have caused disease are negative according to 
available reports. Another report states that 
four of 12 patients in one study and 21 of 42 
in a second had no history of having been 
scratched or bitten by a cat. In a more recent 
investigation of 60 patients in Washington, 
D. C., 33 gave a history of a scratch in the 
region drained by the affected node or nodes 
and 55 were aware of at least some contact 
with cats. The cats suspected in these latter 
cases were, for the most part, healthy. Since 
these cats were also negative to the intradermal 
tests to cat scratch antigen, which is made 
from pus aspirated from suppurating nodes of 
patients, it appears to confirm the impression 
that cats are only mechanical vectors. 


The incubation period in man is reported 
as three to seven days with development of a 
red papule at the site of the scratch. At the 
same time an irregular temperature of four to 
five days duration is observed. Several days 
or even weeks later swelling, tenderness, and 
frequently suppuration of the regional lymph 
node occur. No all cases are febrile. The 
recession of the lymph node may take three 
to eight weeks. Antibiotics appear to hasten 
the course of the disease. 


There are no recommended control pro- 
cedures other than general sanitary measures 
as the virus or agent appears to be widespread. 
The disease is not thought to be caused by an 
infected cat but by a cat which is a mechanical 
carrier. Dogs may also be vectors. It is sus- 
pected that mechanical injury may also cause 


infection. No symptoms have been noted in 
dogs suspected of being carriers of the virus. 
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Intracerebrally inoculated hampsters incu- 
bated six of 14 strains of rabies street vi-us 
in a shorter period than the frequently utili: ed 
mice. In addition, touch impressions revea ed 
Negri bodies in infected hampster brains were 
larger and more numerous than those in in- 
fected mice. — Proc. Soc. Exp. Bio. Med., 
81:654 (Dec.), 1952. 
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Twelve species of Leptospira are known in 
Europe as causative agents of disease. ‘n- 
fection usually occurs by contact with waier, 
mud, or food contaminated by urine from 
infected animals. 
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A ban on transporting swine within the 
Commonwealth of Massachusetts, except to 
slaughterhouses, has resulted in cancellation 
of all swine classes from fairs within the state. 
A federal quarantine was imposed in eight 
counties of Massachusetts last month because 
of vesicular exanthema. 
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Hydatid disease of man (the dog is the 
principal intermediate host of Echinococcus 
granulosus) is said to be “. . . a global problem 
representing a serious public health menace 
on every continent.” Mass deparasitization of 
dogs is considered to be the most practical 
method of interrupting the life cycle of this 
tapeworm. 


v v v 


For the information of veterinarians in re- 
gard to the transportation of animal disease 
organisms, it is well to repeat the warning of 
the USDA to the effect that “no organisms or 
vectors shall be imported into the United 
States or transported from one state or terri- 
tory or the District of Columbia to another 
state or territory without a permit issued by 
the Secretary and in compliance with the terms 
thereof.” It is the purpose of the regulation 
to prevent the spread of potentially harmful 
animal disease organisms. 


v v v 


Medicine and surgery have developed r=p- 
idly since about 1939. It is by no means m- 
possible that this development has outstrip: ed 
improvement in teaching of medical subjects 
to young doctors. Today the practitioner in 
all spheres has a wider and potentially mre 
dangerous range of treatment. There is the:e- 
fore much more scope for occurrence of 
“inadvertent” results.—Brit. Med. Jour., M1y 
23, 1953. 
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W. R. HINSHAW, D.V.M., Ph.D. 
Frederick, Maryland 


High Incidence of Salmonella 
gallinarum Infection in Eggs 


A, number of reports on isolation of Salmon- 

: gallinarum from eggs have been reviewed 
Hall*. This previously unreported case is 
aterest because of the high incidence of 
sted eggs laid by a single hen. Isolations 
studies were made by the writer at the 
versity of California. 


n February 22, 1935, two Rhode Island 

hens were obtained. from a flock of 
chi.kens that had survived an outbreak of 
fow! typhoid. Both hens were selected be- 
cause they were reactors to the agglutination 
test. They were placed in individual cages 
anc eggs laid were gathered daily for bacterio- 
logical examination. Agglutination tests were 
conducted at about ten-day intervals, using 
both S. pullorum and S. gallinarum antigens. 
At the end of the observation period the birds 
were killed. Autopsy and complete bacterio- 
logical examination of the tissues: were per- 
formed. 

Hen 297. From February 24 to May 3, 
1935, one hen (297) laid 23 eggs. From. 17 
(73.9%) of these, S. gallinarum was isolated 
in pure culture. No eggs were laid from May 
3 to May 23 when the hen was killed to re- 
lieve suffering from a cloacal eversion which 
was first noted on May 22. At necropsy, S. 
gallinarum was isolated in pure culture from 
the ovary, peritoneal fluid, and the mucous 
membrane of the oviduct. Heart’s blood, 
liver, and bone marrow were all sterile. 


Abnormalities noted at. necropsy included 
marked peritonitis, salpingitis, and numerous 
abnormal ovules. Approximately 500 ml. of 
serous fluid mixed with coagulated yolk-like 
masses were removed from the abdominal 
cavity. In spite of the pathology, there were 
a number of apparently normal, nearly mature, 
ovules. 


Agglutination tests on hen 297 were always 
positive for both S. gallinarum and S. pullorum. 
On February 26, the titer of the serum was 
1:80 with S. pullorum antigen and 1:160 with 
5. gallinarum antigen. On May 22, the titers 
were 1:160 and 1:320 respectively. At each 
test, during the period of observation, the S. 
gallinarum titer was at least one dilution 
higher than S. pullorum. 
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Hen 296. Apparently the flock from which 
hen 297 originated had also suffered from pull- 
orum disease during the brooding season, 
since the second hen (296) yielded only S. 
pullorum from the tissues obtained at necropsy. 
From February 24 until May 28, hen 296 laid 
11 eggs, none of which yielded S. gallinarum or 
S. pullorum. Titers of blood samples collected 
during the interval ranged from 1:80 to 1:320 
with both S. pullorum and S. gallinarum anti- 
gens. At the final test on May 22, 1935, 
titers were 1:160 for S. pullorum and 1:320 
for S. gallinarum. 

As stated above, isolation of S. gallinarum 
from hen eggs is not unusual but, as far as is 
known, the incidence (73.9%) in eggs laid 
by hen 297 is exceptional. It compares to a 
record of incidence of S. pullorum from eggs 
laid by a single comb White Leghorn*. This 
bird laid 17 eggs in 21 days and 14 (82.5%) 
yielded pure cultures of S. pullorum. 
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A list of theses on every phase of the poul- 
try industry prepared by graduate students in 
the land grant colleges and universities in the 
United States covering the years 1896 to 1950 
inclusive has been compiled and published by 
the James E. Rice Memorial Library, Cornell 
University in cooperation with Kansas State 
College. (L. F. Payne, W. J. Mellen, and 
J. H. Bruckner, Poultry Theses, Kansas State 
College Press, Manhattan, Kansas, 1952). The 
list includes 1,140 theses, of which approxi- 
mately 22% were submitted towards a Ph.D. 
degree, and 78% for an M.S. or equivalent 
degree. The list is arranged according to both 
author and subject-matter. 
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It is appropriate that Kansas State College 
should name an animal disease research build- 
ing Bushnell Hall in honor of the late Dr. 
L. D. Bushnell, who was head of the Depart- 
ment of Bacteriology for 35 years before his 
retirement in 1947. Doctor Bushnell was noted 
for his pioneering in the field of poultry dis- 
eases and also for the number of his students 
who have contributed to the field. 


1Biester, H. E., and Schwarte, L. H., Disease of 
Poultry, ed. 3, Iowa State College Press, Ames, 
1952, p. 301. 


2Hinshaw, W. R., unpublished data, Kansas State 
College, Manhattan. 
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Malignant Lymphoma 
in a Chinchilla? 


P. M. NEWBERNE,* D.V.M., M.S., and 
H. R. SEIBOLD,** V.M.D. 


Susceptibility to malignant tumors is an im- 
portant characteristic to be considered when 
selecting breeding stock for development of a 
strain of domesticated animals. This is par- 
ticularly true in the case of ¢hinchillas where 
value of individual animals is high and success 
of the industry depends on development of 
satisfactory strains for commercial production 
of pelts. By selective inbreeding it has been 
possible to develop strains of mice with high 
incidence of tumors of various kinds, includ- 
ing malignant lymphoma’”. Strains of chickens 
with a high degree of susceptibility to lymphoid 
tumors have also been developed by selective 
inbreeding*. Malignant lymphoma has become 
the second most prevalent tumor of cattle, the 
number of cases reported being exceeded only 
by those of epithelioma of the eye (so-called 
“cancer eye”)*. Inherited susceptibility to 
malignant lymphoma in cattle has not yet been 
proven experimentally; however, there is ex- 
perimental evidence of hereditary susceptibility 
to epithelioma of the eye, the other common 
malignant tumor of cattle*. Aside from these 
specific examples, there are many clinical and 
experimental observations indicating that in- 
herited susceptibility has a positive influence 
on causation of malignant tumors in various 
types of animals. Thus, by inference, it is 
advisable to recognize malignant tumors that 
may occur in chinchillas and to exclude af- 
fected animals and their progeny from the 
breeding program. 


Case Report. The subject was an 18-month- 
old male chinchilla. Symptoms of illness were 
noticed on two occasions during a period of 
35 days preceding death. On the first occa- 
sion the animal would not eat and was con- 
stipated. It was given laxatives, mineral oil 
enemas, and an injection of penicillin. There 
was improvement for a few days culminated 
by apparent return to normal. On the second 
occasion of illness the chinchilla was found in 


LApproved by Paouly Committee on Publications, 
Schoo e 


of Veterina: dicine, Alabama Polytechnic 
Institute. Publication 315. 


*Veterinarian, Evergreen Chinchilla Ranch, Colum- 
bus, Ga. 


**Department of Patholo; 
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Fig. 1. Section of liver showing heavy infiltration 
with lymphoid tumor cells and atrophy of hepatic 
parenchyma. 


the pen one morning limp and almost dead. It 
was given stimulants and B-compiex vitamins. 
Apparent recovery followed; the animal began 
eating normally and seemed to be in good con- 
dition. It was found dead in the pen on the 
35th day following the first attack of illness. 
Postmortem Examination. The carcass 
weighed 20 ounces and was in good condition 
although somewhat anemic. There was marked 
enlargement of all body and visceral lymph 
nodes, particularly the submaxillary, prescapu- 
lar, popliteal, and mesenteric. Many smailer 
nodes that are usually difficult to find were 
easily seen because of increased size. Some 
lymph nodes also showed hemorrhages. The 
liver was enlarged and was mottled with nu- 
merous minute greyish areas. The spleen a'so 
was enlarged. Kidneys contained several grey- 
ish, tumor-like nodules ranging from one to 
five mm. in diameter. No significant gross 
changes were seen in the heart and lungs. 
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Histopathological Examination. All organs 
showing gross changes contained malignant 
tumor tissue composed of anaplastic lymphoid 
cells that were characterized by a large round 
hyperchromatic nucleus and a scant amount of 
polychromatophilic cytoplasm. A moderate 
number of the tumor cells were in mitosis. 
The pathological process in the kidneys con- 
sisted of unencapsulated, but fairly discrete, 
nodular accumulations of lymphoid tumor cells 
in the cortex and outer portion of the medulla. 
There was almost complete atrophy of renal 
tubuies at the center of the larger tumor 
nodules, as a result of pressure from growth. 
The lymph node that was examined showed 
complete replacement of the normal structures 
by dense, diffuse infiltration of lymphoid 
tumor cells. Pericapsular fat in the area of 
the hilus also was infiltrated, but to a lesser 
extent. A similar picture of heavy diffuse in- 
filtration of lymphoid tumor cells was seen in 
the lamina propria of the intestinal mucosa and 
in the spleen where the Malpighian corpuscles 
were involved to a greater extent than the red 
pulp. Liver tissue also was heavily infiltrated 
with lymphoid tumor cells, but in a distinctive 
manner, in that neoplastic cells were situated 
mainly between liver cell cords and the walls 
of the hepatic sinusoids. There was atrophy 
of liver cell cords as a result of pressure from 
the tumor (fig. 1). Lung tissue showed only 
a slight amount of tumor in interstitial tissue, 
but interalveolar capillaries and larger blood 
vessels contained numerous large anaplastic 
lymphoid cells indistinguishable from cells of 
the tumor. 


Histopathological alterations were character- 
istic of malignant lymphoma or malignant 
tumor of lymphoid cell origin. 


Summary 


A case of malignant lymphoma in an 18- 
month-old male chinchilla is described. 


Since inherited susceptibility to malignant 
tumors has been demonstrated in animals, it 
is suggested that chinchillas with malignant 
tumors and their progeny be excluded from the 
breeding program. 
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Bacterial Encephalitis 


JOANNE G. GROSS, D.V.M., Jacksonville, Illinois 


A_ six-year-old black male Labrador Re- 
triever was admitted to the Kansas State 
Veterinary Clinic at Manhattan, Kansas, on 
February 21, 1953. The animal appeared de- 


Cross section of brain illustrating perivascular 


cuffing (X400). 


pressed, held its head low, and demonstrated 
evidence of stiffness throughout the body. 
There seemed to be some degree of blindness 
although no apparent ocular lesions could be 
detected. Temperature was normal. The dog 
had been treated two weeks previously by a 
local veterinarian for shifting lameness and 
mineral deficiency, but had not responded. 
White blood cell count was s'ightly elevated, 
but otherwise was essentially normal. Diag- 
nosis was withheld. Fifty milligrams of corti- 
sone were given intramuscularly along with 
0.5 gm. streptomycin and 3,000,000 units of 
penicillin. 

On February 24 another 50 mg. of corti- 
sone were given intramuscularly, along with 
600,000 units of penicillin. The dog’s condition 
appeared unchanged. 

The dog began continuous circling to the 
right on February 28, 1953. Nystagmus was 
noted; both corneas were opaque, and the 
animal seemed to be totally blind. At this 
time, diagnosis of encephalitis was made and 
previous treatment discontinued. Another blood 
sample was taken which indicated evidence of 
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leucocytosis. There were 7,160,000 red blood 
cells and 18,900 white blood cells, with a 1:1 
ratio of stabs and segmenters. The dog 
steadily grew worse and was destroyed on 
March 4, 1953. 

Autopsy revealed mild ancylostomiasis, with 
a few areas of necrosis on the liver. Grossly, 
the brain presented small necrotic areas. 
Microscopically, a cross section indicated en- 
cephalitis, evidenced by marked hyperemia 
with intense perivascular cuffing. Corynebac- 
terium pyogenes and Streptococcus spp. were 
isolated from brain tissue. It is presumed that 
these organisms were responsible for symp- 
tomology, although this was not definitely 
proved. Virus etiology remained a possibility. 


v . 7 
Anatomical Defect in a Newborn Calf 
F. V. WASHKO,* D.V.M., Lafayette, Indiana 


A purebred two-week-old Guernsey bull calf 
was recently presented for examination. The 


animal had a normal appetite and was in good 
flesh. Externally, the head appeared slightly 


Fig. 1. Rudimentary mandible in position. 


enlarged in transverse diameter, giving the ani- 
mal a rough appearance. Examination of the 
oral cavity revealed an extra set of irverted 
incisor teeth which appeared to urise from the 
posterior part of the hard palate. 

The calf was destroyed and more careful 
examination made of the structures of the 
head. Autopsy exposure of the oral cavity 
revealed a rudimentary mandible arising from 
the posterior portion of the nasopharynx .as 
shown in figures 1 and 2. 

The animal had a pronounced cleft palate 
and the extra mandible, fully equipped with 
molar and incisor teeth and rudimentary 
tongue but in inverted position, was attached 


*Department of Veterinary Science, Purdue Uni- 
versity, Lafayette, Indiana. 
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Fig. 2. Rudimentary mandible turned to reveal area 
corresponding to ventral surface of normal lower 
jaw. 


to the exposed turbinate bones of the nasal 
cavity. A small tuft of hair was present on 
the. surface opposite the incisor teeth. Ana- 
tomically, the remainder of the animal was 
normal. 


Comfort Stalls for Dairy Cows 


Experimental comfort stalls have been in 
use for more than one year on the farm of 
Mrs. Anna Houck and Sons, Warrior’s Mark, 
Pa. They have been demonstrated to be prac- 
tical under farm conditions. 


VETERINARY MEDICINE 














ont (4  ABOOK FOR VETERINARIANS 
Ye THAT “/a¢ée BUSINESS! 














Business Practices 


in 
al 
Veterinary Medicine 
as 
by 
in KENNETH B. Haas, SR. 
: KENNETH B. Haas, Jr. 
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bout the reuthors ... The senior Doc- 


tor Haas is a prominent author and lecturer on 
business principles. The junior author, a veterinary 
practitioner. This father-and-son combination has 
assembled material to serve as a guide for those 
who are starting practice, as well as a valuable 
reference book for established practitioners. 


The primary objective of this book is to enable both students and practi- 
tioners to become better business men, by giving answers to most of their 
management problems. * It will he!p them improve business skills, indicate 
how to deal with clients, show why certain methods are best, and reveal how 
to establish a successful practice, manage it, build it, and make a profit. 





In a single volume — Basic business principles for veterinarians, 
presented in an interesting, nontechnical style 
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Money expended for medical research in 
1953 is estimated to be ten times the amount 
spent for that purpose in 1941. 
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Serbians relish the content of reindeer stom- 
ach; it is rich in vitamins and iodine, derived 
from the lichens on whith these animals feed. 


v 


A three-year study conducted in the Ne- 
braska sandhills revealed that cattle graze 
cross-wind approximately 90% of total grazing 
time. 


v 


A White Rock broiler broke all records at 
the Massachusetts Chicken-of-Tomorrow con- 
test. It gained 1 lb. for every 2.78 Ib. of feed 
consumed, and weighed 6.5 Ib. at ten weeks 
of age. 
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Every man, woman, and child in the United 
States could have had a free four-ounce serv- 
ing of meat in 1952 if the beef, pork, veal, 
and lamb wasted by rough handling could have 
been saved.—S. N. L. 
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Depending upon knowledge available at a 
particular time, a miracle at one period may 
be a normal result at another. Thus, the mir- 
acles of yesteryear are the commonplaces of 
today, and the mysteries of today may be the 
commonplaces of tomorrow. 


v 


Theories are unsafe guides until proved in 
the field, so field work is unsafe unless based 
upon reliable theories. Researchers and prac- 
titioners go hand in hand, like the warp and 
woof of a fabric; to rely upon one without 
reference to the other is like placing faith in 
a hammock that is all warp and no woof. 


v 


The first “deadbeat” encountered in prac- 
tice convinces the veterinarian that he lives 
not in a world of earthly bliss, but in one of 
harsh reality. The situation need not be en- 
tirely lacking in gain, however, for deadbeats 
unconsciously fulfill their obligations, not in 
hard coin of the realm, but by affording the 
veterinarian occasion to transform nebulous 
academic concepts into practical knowledge 
of how to earn a living. 
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every six to eight weeks. 


v 


The average adult eats his weight in food i 


Man has the incisors of a rodent, the molars 
of a bovine, the canines of a carnivore, and 
correspondingly great powers of food adapta- 
tion. 


v 


Cheese produced in Wisconsin in 1950 
amounted to 418,289,000 Ib. Next in im- 
portance as a cheese-producing state was Mis- 
souri, with 63,736,000 Ib. 
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The American Animal Hospital Association, 
which had its origin in 1933, now has an ac- 
tive member-hospital listing of 225. Mem- 
bership includes, in addition, 14 past-active 
and 28 associate members. 
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Raccoon population in the South, according 
to wildlife experts, is at an all-time high, prob- 


ably due to the fact that price of hides of |Mas 
these animals is at an all-time low. Rabies in }Bec 
raccoons appears to be spreading. cont 

mac 


Control or eradication of any disease pre- 
supposes three factors: education, organiza 
tion, and policy. Confidence and cooperation 
between livestock owners thus can be accom- 
plished, and desired goals attained. 
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The New York State Legislature has ap- 
propriated $6,500,000. for construction of a 
new physical plant for the New York State 
Veterinary College at Cornell University. Two 
years will be required for construction and 
occupancy is tentatively scheduled for the 
summer of 1955. 


v 


The time has come for the medical pro- 
fession to recognize the threat inherent in the 
growing tendency for dissatisfied clients to 
bring an accusation of negligence againsi the 
doctor and/or his hospital. Obviously, the 
more often doctors are declared to have been 
negligent, the less faith the public may rea 
sonably put in them. It is again obvious that 
if the doctor is gradually forced to give only 
such treatment as can be defended safely in 
a court of law, then progress in medicine will 
be deterred.—Brit. Med. Jour., Apr. 25, 1953. 


eesesewer-soe#esbBseé 





VETERINARY MEDICINE 


